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(54) SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device including a DRAM section in which current 
consumption can be reduced at the time of standby while 
holding data. 

SOLUTION: A logic section 2 outputs a start address and 
an end address indicating a memory region In which data 
to be held exists to a DRAM 4 before a mode Is shifted 
to a power down mode in which current consumption is 
reduced. In the power down mode, a refresh control 
section 132 holds the start address and the end address, 
and performs control so that refresh of data Is 
performed limiting the refresh to a region in which 
refresh is required. A power source of the logic section 
is made to be an off-state in the power down mode, and 
the semiconductor device 1 becomes capable of 
suppressing current consumption while holding data. 
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(57) [S*5j] 

«SS%fiigt S ^ S C i *ioItg& D R AMSB^Stf 
yrx^KT FL';3^«^DRAMgP4«:a;^f 

y-^i'-ji/*- F«ctei,»-c=t-7«fii4 3n*3?»iaai 




1 

mfieMS-t- KK:*5C>r. BtriB^^y •fe;Kc*sa^T^7' 

[If ^3 ] mnEoyuy iy^ms^mt. 

WIB;^d?- FT FU:^i*5rfiBx> FT FUy^OHOU 
U!:^^'^^?fJ^5T FUX^ffi;^;-r'Sr FU>^:^7'5>a? 

fulBT FUXi^/-^ 
i?f a;^ i> - F T F U ^^^-r ^mKO'yv ^HK i . 

^iBx> FT F ux^m^'r^m2<D'^ V ^mmt. 
Jttjj-r -sn 1 (ommnt . 

HUf B:<7 > arOffl:^ i tinBll 2 CO ^ ^ 5^HiS<D W;^ i ^ 
J:b«5-r -2>ll 2 (7)tbg?I5|K<b . 

SuiB01. ll2<Dit®@8g<Da;t?^^l:fr. buIB:^7':>> 
^<OUJ:*73&sgirfB:^^-Fr FU;^feU:T?. j&^o. buIBj:. 
> FT F u:^«T-C*-SC i*«IUi-r-2)^^- FEIKi* 

mriB y ^7 u iy^pmmt. 

^2K:SBtS<D^»fl:^S« 

y 7 u ^ mcomiEji ^ y T u cD?f ©rgmtoSig 

fuia;^^- FT FUXitrriBx> FT FU;5^CDPacDy 

u^'i^*^?f^^r Fux^Ui:t;f 6r Fu;^;^'?>^ 

mriBX:>- Fr FUX^rS^T-Sl^l ®^ 
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2 

BuiBx> FT F \^7.^m^nm2(D'7 v ^mssi. 

mriB^K »2©^-^^|pIggcDai;t?^SC:fr. KTsB^^ 

y T u cDMJiScD -5 ^ mriax i> h T F i mriax > 
FT Y\y7st^^.^i^h%%m>n^^^^^x.miEwm^ 

BtnamKo^y^iiigsoa:^?*^^:^^ Hjiax^-Fr 

F U X ^ Sa.c& <i: L r fu f asm ^n:r>7CcjSDr:^'^>F 
J^cCi y :7 u ^ T F u;:^ 4 W*-r -5 > i> i . 
i(rfa:«r > ^(DW:^J<bMia»2 CO^ v 5^@85<DtH:tl<!: «: 

T^. fS^S2(ciaiE0D^«»^go 
[fi*3S 5 ] » 1 CD«iHS{a[*St:t ^% 1 <Dma?«^^ 

2<owsim^t. 

mn^m i (Dmas^^<bi?riBm i (ommMm^ ^mmr^ 
mi (ommMSSi^. 

20 m^m 1 <omm'miiL^j:zj^mtm 3 <DmMmiiL^^^^ 

BijfBII?fiiliRIlgg<Dffi:^^Mfam2 <Dil2lpI5SCcmt^ 

^m2(Dmws^mt^^^icm^i>. fg^^s 1 cciatscD 

mmm 1 omagsi^ i mn^m 2 <omm^ t (ot^kw^ 
sn. flffiaji^-t- F(c*$i^Tr£mt^n'S. hkdm 

OS F^>5^X^i. 

Huia>'^•7-l5^'^>^- Fcc4cJiirr£a^t5n'S. m 

20MOS h7>i;^;^iS?<h*Wr^. iS^3S5(CiB*8CD 

fiufa>'^•c7-l§^•:;>^- F^cc. ijiasr2<DMOs 

i^;^^<Dy- FCCmria^JEI^TIilK<Dai;^mfi[<i:^L/C^ 
^6{Cfa*g<D*iS«:«go 

[ft^iS 8 ] gfriam 1 <Dm^BB^:<>^ 6^ag^fi[CD«*& 

mZ^i^ V ^'SPimiiB-X^ y T U ALcm<r>ir- :S^JgS 
BUiBll2 , 

m^ia^^•'7-y•^;>•^^- FCcfcc^T. boIBp^-^ yTU-YCc 
Stbr42;i/7 y 7 u t^a^cD/caixDMffli^tf ^c^-feiU:? 

yr? b-y^^^${Jiajgp:S:^,55f. 

Mtam 1 (D^agjgT-ti. m^ia/^•y-:$^ F(c*ji* 



4 



3 

[ 9 ] mtEm 1 (Dmmmmt . 

[fS*^ 1 0 ] fniH^ * y T u 
BolBUr 1 (omMM^it. 

mflBoi^9 i'gp*>6>'-«>4'T K u;^4SW-CBSiBaii!0 

X$0^<!:«r$6(Cdtr. §«^]19(CiBie<;r>^fl^ 
is. 

{cia«g©^«f*i?g. 

K{c *j(,>rB?iaem7=- ^fi^oMti^it^rttiJiL-ciJiB 

[» *^ 1 3 ] wrfa42;i'7 y 7 u $ii®g{5». iir 
ia-'>''7-5^'?>*- Ktc*jt,»ry7U5»->»T Ku;^* 

S!fiam2<DJ^211SS«. 

ny- htcBoiBii^T Ku;^©T Fu;^i^-^ kd^%© 

fjiartgp-/- KifariagEta^- KicDratca^jKSsis 
n-en-en^^- h ccifria y 7 u s» s^* t h uxor k u 
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^^tf v/ hCD^^CDtr>-rn*^=S:Sl*€.02©MOS F-7> 

S«^B»t2©«igii3lliBJKF«98P>'- K<fc©IBK:««S3n 

mrlBrtSP-/ - KCDT" y ->??:tf 5 X 2» ^BKi 
i«^«8{CiB4gCDi|i^«J$|g. 

tiS^i4] iiriBII2©MOS 

BE4«^-5. 3{clB4g<D^i*igS. 

1 5 ] m^-bjv-y y 7 u jr ^-atoaiajtt. 

F^fi£g|5*36{c^^>. M^n-r^F^fiSaJli. 

mriaM2©«jSi3S<!:Mi ©rtsp^- Fioratc®^^ 

ny- F*i|pf2©rtS5>'- FtcSiKSnS^ l©P9^t 
mriB»2©^asiBBi^<!:mflBm2©rtgP-^- Fi©HI«:S5 

i^any- FA^BiifBii i ©rtsu^- FK:«iKsn*ii2 

IJIBIIl ©3V> Fm^*y- KcSW«5iBS^2©rtSlJ 

y- vtmi&y- F<t©ra«:«5SS$ti«»i ©N9^f * 
HtriB-fe;!'^ y 7 u i^A^tcssat. mibm i ©=i-7> 

F«#*firiB»l©rti»^- FtceSf «l?2©N9^i' 

tiriB02©av> F(i-^«:y- h K:SW«iriB»2©|*9SP 
FiMIBgifi-^- F<t©HtcSgK3n-5ll3©N9^ 
f^^^UMOS F^>yx^J<!:. 
30 B«taji^*"FB$(C^3lL. i(rSII2©3V>Fii#€: 

mriam ©f^sp^- F{ce^-r.5^4©N5^-»'*-ii'MO 

S F 5 3f i % WfS . 8 {CfB«S©5|£a5«:Sg 

So 

Ci»*^16] Miam . »2©N?^i'*iUMOS F 
7>5;>:^3r». l?IB3f3, |p40Nf^ + *Jl'MOS F-5 

{cia*8©*^»S^. 

[^^17] lirtaai?5»i'l»«. «?iB>'<'7-y'5> 
Ftc^tf-rSC t*^^*- F«JKim#*ffi*L/. 
40 MIBI^ 2 (Om-iSM^kt. 

It^*- F^»«#CCjSD-C«rf3-'>-'7-5<''>>*- F-C 

iBiiS*- \'Vi'<mti>mc. mriBoj^i; i?sii*ie.y-fe 
3v> Fft^*sw-5iB?riB*- Ft»«% y-fef 

Z,. i«^S8{CiBiE©^(*^S. 

[ii^©n^»Bi^jSi^] 

CO 0 0 1 ] 

50 [^?«©JS-r5fit{15^^] C©l%?§(i, *««:i^SK:M 



0. J:K>^mff)lfC{t. VyUyU:xmm^iJ^^mtj:^^-^ 
[0 002] 

an > t;^ ^ ^laSSi i fete «7 

[000 3] i^xr^AL s I ttcidirf^mnmmmwt(Dm 

[0 0 0 4 ] 03 5 v^^commmEmmsi ooo 
[0 00 5] msb^^mux. ^f*iBts«ai oo 

0». {^S^tP^^^^^ti^fmrj:^X2v^m^ey:t, 
CLK:te<l:?>-ex t. /C LK^St:f Sil-SiJ^n d^H 
■^A:^?«S^=-1 1 1 ei. f^&i^Uvi'm^A^^^l 1 
1 6 (tC^^htitc^ a ^m^^^^ yyr i^S-T ^ ^ n 
2'^A:^J>'^'^':7T 1 0 84*J<fcO'l 0 8 Si. :5'Otfi7 
^sJj^^vVr 1 0 8 4:feJ:Vl 0 8 56!>ffl:t^^SC:fr. 

1 1 1 o^:ftLx^^htifc9\'Simmm'^^. waj^a 

1 0 1 2--1 0 2 0^/^Or5t:f'5^-F7^n-^l 1 

2 0<b^(®^-5o 

[0 006] 9\'mlmm^^JJ^'f■ 1 1 1 o {c«. p 

[0007] ^p^^^^:^-:r;^^^CKE«. ^-y^'* 

itoj^nr. ^^tfiatg^ai o o o»^gi5;&>6cDm-^ 

[0008] ^-^^y-bUtJ'hm-^/CS^. zi-e>Kfi 

0, c(ommfixmit\^xi.>hw& ccfcci 

[0 00 9] ^-Kxn^i$^l 1 2 0{i. cn6i1-gB$fJ 

aift^ccieDr. *^»iBti^s i o o o ortspisiscD 
T^n^yi i2o». fct^{mmmm^ti,x. m 
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6 

•^ROWA. (i-^COLA. fi-^ACT. <i-^PC. -(t 
•^READ. (t#WRITE. «^A PC4feJ<tCK(t-^S 

R^ai;^-r-^o 

[0 0 1 0 ] fi-^ROWAti, u^^(Drt^^::^'hmts: 

[00 11] ©-^PC«:7*i;^i,-^i;^it6f^:g:j§^ur. 
tf«(DIilSSttf'tC[)*^T*f§^^-S^i-^r*So m^RE 

m^xh ^ . mwR 1 T E \t.m^<DM^^m\^xm]L 
m%^i^7Jk'r^fc}b(om^x;^b^. 

[0 0 1 2 ] fi-^APCti. :^-VV)^^-^^m'^^ 

vmm^Umm^^i^^ti^. m-^SR^'feJi':^ y:7U 
i^^S&ff^Jgin'r -B/ces^cDm^-c^ 0 . H2;l/7 y >' u 

[0 0 1 3] ^iS<*fBti^ai OOOtt. ^hK.^JV 
V VVUviy:^^- Fi^^-^SR^Jt^^fg^^n-Sitt 
fP^Pa>&U. -S^Pa;&5S®'r'6<b»7--F«©«tt{L . 

:7 i;:7U>t^jx^-<v 1 0 54 i, -fe^i-r? yr^u*:.^^^* 
^^vl 0 5 4*»6C0}g^(C£eor. Vy\yy^^^T¥ 

ux^i^*-r^/c26(3[>y:7 u^^s^^r Fux/7C?>!> i 

0 5 6<b^#tfo 

[0014] ^mmm^mt. ^ ecc. a^m^h 

30 U^;V^/c«L U-<Ji'(Dm^(Ommttf:^m-^VRE F 
^SW'2)#MmfiA:^^T- 1 0 2 2 i . T F UXft^A 
tf^^l 1 1 2^/M.r-^^6n^r FUXM^i. ± 

Mbfc9^siumm^<o&^'&ifCft^ox. m^<om{'f'e- 

^•r^-^t-FUv^XtSr 1 0 46i. [HU^tivi^mm 

nt. CLK2CcjeDrili{^-r^r F^x^i-^A:^7>'^'^' 
:7t 1 03 2-1 0 3 8«r:^LrT FUXM^^SCi^ 

tfr Fux;55A;^^n-s^-Y 5>d^cc:teiir. A:t> 
5 n/c?f r F u x^lSf^-r D T F ux ^ 5^ 1 2 5 
40 Oi. r FUXM^AO-^A 1 2^Sl:fr5»jTFUX}&s 

A^^ti-s^^r 5>^!?^cc:teVirco?'jr Fux^s^-r 

-Sn^AT FUX^ ^1 5 5 0 i. i;:7U->VArF 
UX:^<^>^ 1 0 5 6*>e><Dffi:*;<!:P'5T FUX^s^^ 

1 2 5 0>^:»6<DUi;^7<!:^§t:fr. il^86fpccfci>r«a 
-^T Fux-^-y^i 2 5 0:«»^6oa;t7^jllRb. •fe;i^:7 
vyuyzy:xnf^^^tvyuvty:^r Fux/7'i^>^ i 
0 5 67S>>ecDm:^^iliROrffi:^?-r€> 1 
0 5 8ii:. ^)\^^zr\y^Vl0b8f)^t^(Dmtt^^^^X 
nr FUX^:/i;T=n-F*rsci'>yy7'n-:yi l 3 

50 6 <b 
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[0 0 1 5] *3¥»fetg^Sl 0 0 0«. $6{C. 

tgiUr-t- KUi^X^ 1 0 4 6;&^6CD>'^*-X hgCDy" 

X:^'^>^ 1 0 60 >^^*-;^ hr KUX:^<^>i5f 1 0 
6 0(Dmti^S^^X. J^j£-r^?»jT K U;^(D:/y 7=^=1 - 
K^tf3^cC^n^A:/»;7"rr-y 1 13 4i. rtSP^n-^ 

0 4 0 - 1 0 4 4 ^rirt- i^r T K u;^ A:ty*3^ic^ A 6 ti 

>d7r K^>^^i«:ffif^•r€»^^•>^T FUX^^y^ l O 5 

>'^*>t^'T F^x*^=3-F•r^>'^'>^f^3-:$^l 122 

[0 0 16] ftfc, TFUXfg^A:tj3S^^l 1 1 2CC^ 
^e>tl^r FUXm-^«. -^r- FUe^^XtJ^^CDSftf^^- 
J:-:>r, ^-FU2^>^»*tC7=-:>«rSiit?/c«?)k:feffl 
>VCL©ffl«ci'<Dl9:5e;&i. T F U;^fi-^<D0f^©fcr 5^ 20 

[0017] $/c. >'^'>^r FUXm^BA0-'BA2 

(D-etx-enccfct^r. r f ux^^a;^^'^ ^ :7 r 1 0 4 

0—1 0 44(C^;^6n/c>'^'>:5'r FU^^M-^BAO- 
BA2«. ^^>i^r FU:^^!?^! 0 52{CBG2^*nfc 
>'^*>^f^n--y 1 1 2 2tcJ:>)7=n- FSn. 

[00 1 8] ^^ftlB^Sl 000». 3 6tC. 

^>'N*> ^ 0 7 i sftf^-r -5 ^ ^ u T u 

>^P!7^1 OOOa-^-l OOOeri. y^'>^f^=l-yl 

SiR-rs/caexDn-^f^ri-t^^l 2 44<fc. n^Ar/yf' 
n-^l 1 3 4:?&>6cDa;^CCfS0r*fjS'r'S>'>*>^*O 
(bf«> MSJit) ^3SJR-r-5/cai)<D=J^Af^:3-5^1 2 

I /0:i<- M 2 6 6 <b. mS6f^CCfcC> 

tl e«S n fcKW^^- iSf Sr^S^T 4 7=- Affi*HS8 1 

^1 07 0<tC[>r^rAm;^7"-d?DQ 0-003 ICD-t^ 

0 ffi 0 & 5 /c8^)C[)5R:^rSIAtH:^7>'^* > :7 r 1 0 7 2 so 
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1 0 8 2i4^tfo 

[0019] Myj\^xiH:h^'<vyr 1 07 2--1 082 

^i. -t- FUi^;^3? 1 04 e^c^J^^ti/cftifP^- Ft' 

-t$?tcj^;cr. rtSPtj^p-^^ft-^^I^WL/rsftf^r^o 

[0 02 0] 03 6«. fie3R©^>:^7"ALS I (CJ1-gB;5P 

[002 1 ] S3 5^#ML/r. Sx;2^'rALS I ^ 
5^ H CC P 7 ^aUL G <fc D R AMgPME Mi *«*8 
Urii-5>o DRAMgBCC«. ^EE^{4VP P ^^^T ^ 
m®^lHl8SVGEN 1 »«mfi[VBB^«^T-5 
Sai«Sfe|p|K V G E N 2 <!: *&^*C(r > -5 . 

[0 02 2] Ui>v^^LG(^^t. t^mi^^^^'T-TS 0 

^T5 1«:^0T1. 5VCDSfi[LVDDL;ft5#^6n 
-2>. — DRAMgPMEMKlti. ^•T-T5 2^/M>T 
J1'g|5;5>^€> 3 . 3 VC[>mtSmfi[DVDDH:&^#:^6n. % 
^T5 3*/H.ri. 5V<DS«mfi[DVDDL3{^^ 

[0023] 

S I (fC^l^Xlt. DRAMa5MEM<D^^yH2;l/^§S 
mfSLVDDH. LVDDL^OVlfCLxmmmWLCO^ 

i^i:^±oxutyv ^Si^LGifad{.^xmm^ti^nmm 

[0 0 2 4] L3&:»L«:*i6..«^ffi^iSB^w:*jc*r 
>'^'^:^7^y^ci:^s6^m. :^^-<<&^m'^mx^^ 

C^ffiB^Oii^a ^(Dtc^(iC{t. 5>X7^ALS I tC*Jl> 

[0025] e^Xr-ALS I :«^F*3iSUrc^^ DR AMSP 
rji. ^^y'fe;b«:Sau/c7^-:$?^^Lr4i5</c«C) 

cc. ^^K:fcc»rfey:7U5»2^*ttf^«r-r'Si2«3&«* 

i^j:C^ C<Dj^o/cy :7U5.s^^;&— S^racTitcmcC 

[0 0 2 6 ] 03 7ti. 03 6tC7j^L//cDRAMSPME 

^mx;^^o 

[0 02 7] 036. 3 7^#MLr. DRAMgPME 
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1402. n-i/s^a-^^KflJffliaJl 4 0 4. 3-5 A«n 
v> FSII®8P 14 0 6, n '^Jhr F \y7Mm^ 1 4 0 
8. -'Oi'T KU;^$IJ@PgPl 4 1 0, n^AI^TKU;:^ 
$OffllS|Jl 4 12, KWifiT'-^m'm^X 4 1 4*}J:C/ 
H2;U7 'J 7 U t'alSPagiJ 14 16 (Cttil^^n-S. @ 
36K:7nOfcJ:^>«c^*yru-/ SBW^KO^iaiilSStcfe 
l^r^i. a!*(C*J(,>-r»i1^g|5*^e)S®m&DVDDL*s 

/t<kit«Am:t»f'-f Jg$!lffllSBl 4 1 4^{c*5C>r 
[0028] 2|s:^^CDSA«I». ^IS^(C«)l>rDRAM 

specks L//ctt$8*fin$u/c3E < 

C0029] 

[0030] i9*J^2 {cfBiScD*^»^«. 18^ 1 

■rsr Fu;^*^-rpii»- ft Fu;^*jJ:Df';7 u-^s^ 
**it?T-r-sr Fux*in-rx> ft fux^sj^l, 
r. j<^r';Tu-f<D— seoM^^y:? uyt^^-r-ssflis 

[003 1 ] «*^3 K:IB$8©i|i^»^g«. iS^2 

SPtt. Ui.5^*^<z>^-=eyTU-f<!Dif<iDrStt<fc<DS 
Jdi'o-^d'^fE^-rs^'rviHiKi. ;^a'-FTFu:?; 
i X > F T F U ;^ CDHOO 7 U y * ^ T F u ;^ 
4tt:t|-r-STFU;^*':>>^f*WL/. TFl';^*'>>4» 40 
«. FT FUX*«^^«,l|ri<D^ f f^IsIgSi. 

x> FT FU;^^&^}^rSI^2©7 2»3^@Hi. 
Cl'y d^tdSD-C* -J; > F*tT&^* 

<Dtiit}im i<o^v ^^^<Dm:ht^aM-r^m i ©tb 

©ElSSi. *'?>$CDai:^J<»:||2CD7i»9=^llSS©tti^7i 
*Jt^^lir2<OJ:W508S<t. m2<Dtmm«S(D 
miJ^^i-fx. *>'i»>^f©m;^*ix3r-FT Fu:^JW± 

x> FT FuxtiT-c**ci^&*^ai-r-sy 
®ffi^{cj&D"cffitt<ku. «md/Ps>i'{cjeDTy*y so 
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[003 2] i«^^4 CClBiS(D*^»J^«. I»^2 

a5«. y 7 u 5» * * y T 1/ ©tf ©ri14{ t©» 

m^Viyiri^^T^^^-^m^lii:. ;^*-FTFU;^ 
ix>FT FU:^©Pa©y 7U5.t'3.«:fT^C^T FUy^ 
%a;tj-r-5T FUXA-i^^r^feWl/. TFU;^*'?>5f 
i^^f- FT FU;^*»^r'5lll©7y9^liIKi. 
x>FT Fb;^%0g^-rSlf2©7-^^lHlS§<b. 

©5%X5»- FT F UX<bx> FT FU:^<!:-C^S*l* 

ffi:*;-r -s^mmii^i . n i ©5 ^um>mts^^» 

r. X^f- FT FU;:^«jli,^iOTSJg^'Pyi'{Cf£;C 

■cy?';?^ h *tf^c(r» y 7 u -^i'aT F uy^=&ai;^-r-s* 

■l^d'i. *'^>3'©Hi:^J<t||r2©7;y^@K©W;»J<fc 

[0033] 5 K:ielS©*^JgS«. 1 
K:StS©2|53S«:^©«egK:J!lD;S.r. lli©«assfil[* 
-Sm 1 ©miSSg^ i . 0 1 ©miSS{4 J: iif 2 
©S^£at^Si:f 2 ©Si^^^ . ^ 1 ©Sil^lg^ 

<i:»l©®2@Ki*«iSt-«»l©tiaaS!ia<!:. fSZ 

(Dmm&'f-icmmi inmz ©massa^ o et>03 ©^ 

o'm3©««g(«i{4?:Si:rt:. i,»-rn5{p-:**«RWccai 
tiT^'^mMvm^t. fissi3ieMP8§©m:^;*ii2©s 
i2iiiss(cetif&-r €.1^ 2 ©masiaig i $ 6 tcitji ^. 

[0034] 6 (CieiS©i|i^f*ilg«. ftJja® 5 

«ciBi£©^{i^»^©«fiS{cj[iax.-c. ^jSjiiR|5iss«. 

l^l©mjSBB^<i;^2©mJSi2^<t©P^K:^S^^*i. jl 
^*-F<c*il>-Crgt4Yb3ns. ^l©MOSF7>y 
SEQ^TlHlKi02®Si!aiBKi©ra{cSgK3 
n. >'N*'7-^^>i;>*- Ftc*JC^rfSf4ik3ti4. Sr2© 
MOS F^^S^Xi'i^^-r.S. 
[0035] lf^7 tCiB^©^^4c^». iS3^6 
«:fB*g©^^ft^g©^^{c»n;S.-C. mj^f?I3S8». 
-'^••7-^'■^>>*- FB${C, 02©MOS F^>i^;^5'© 

>/- F{c«EEI^TIiI?S©W:*;«fii<!:^l/»<»rgt*<tafi[* 

[0036] if ^ 8 {Cta4S©*«(*J?g«. if *1 5 

©i5ffl*?f & ^ ni;> i-gp^s hK.m^, m i ©^iaia 

Ktt. at^i.i'SPiy*yTU-<i©ra©f'-^JS5* 
tf&r^/ttoCf'-^'Affl^SiJaiSB^^i^^. ® 2 ©sail 
SS». /W-i^-^^^-FKiJO-C. j^-tyTU-^fCSft 
Or42Jl/7 y7U?»S^»©fc«{)©JIR9?r?ftt9-b;l'7 y 
7U»5^a$IJfflIgP?r^*. lll©®|g«8T». /<>7-y 
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[00371 n^9v:i^(o^^mi^^it. 

[0038] if 1 0 {ciaiS©4i^f*^g«. 

m*>©S5«&f^*tf 9 r F uxM^i^i^fe S 

[0039] fi*« 1 1 {cfa«S®5|s««^B». 

8 (CI B(8CD^{^(*^g<D^fiK0C»nA t: > ^ * >; T u 

emh. ^>'7-^<''i;>*-FK:te(,»-C{iSiif-3fta<D 
[0040] if 1 2 K:fsiE©^«*i^gt*. it^^ 

[004 1] 1 3 tcia«go*3i^g». 

8 icnss&<o^{^mm<Dmmcm^'c. ^)vy>jy\y^ 

i^^mmmt. /<c7-d^'>>-=e-F«:*j(,>r';r?Uyi' 
*T FU;^^ta;^L. 02©^2lHlSS«> a^*-FR? 

cca y 9 i'aj*! e,^;?. ensiiSr F i y 7 u y 
*TFU;^4*SW4TFU;^^^BIJ*S6(C^*. T 
FU;^^^gg«« rtSP^" FiStft^-FiOKectt^J 

{cssisti-e-ti^ny- f (cjimr f pxcdt f u;^ tr 

^'Sfi. rta5./-FiSii6^-Fi©ra«:i[m^3 

ti-en-eny- Ftcy^Uf i^*TFux<0TFu>^i^ 

i»SI<!:. l^2eDmi5i^<!:rtgP-^-F6©IBI{CS^$n 
[0042] 1 4 (C§5$S©^f|^S». 
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1 3 icim<D^m»^m<om^icm^x. m 2 ©mo s 

F^>e;';^^faf«. mi©mos F^>J^:^fSPJ;»3:^ 

(0043] If 1 5 {ciats©¥*^^g». iS*« 
8 t<.im<om^Wt^m<Dmi&icM^x. -bjvy y ^ u 
s^afHagptt^ isji'y y 7 u y f a^ccs^ 1 ©3 -^i/ F 
<t#*ta:*ji/. li^2©J^2lili^sw, ji^*- fb^jcos; 

f i?g|J*>6#^6tX?>»2©3 v> Flt-^illl ©3 V 
>Fm#i«SW.S3-=?->F^fiS^*S6(c$*. 3-v> 

mdcm^^tiY- F*sipr2©rtsp>'- Ftc^^an-si^ 

ill2©rtSi5y-- F<t©KtCS^3*T,^i'- h*5|iri©rt 

siJ-'-F«:«igS3ni.ii2©pg^+*;nvios v^>i> 

Xdft. Ml©3-^>F{t-^*y-F«:SWm2©(^8|J 
F4Si6-/-Fi©raK:S^^*iSlll©N5^i'* 

I/. ^l©a-7>FM#*01©I^8P>-F«:e»r« 

m2©N5^l'*il'MOS F^>J^Xd?<!;. ^2©=J-v> 
20 Fm#4e^- F{CSW*2©f^S5>'- FiS*^- F<t 

©ra«:SiK§n*^3©N9^f ^juvios h^>s?>^4f 

<!:. a^-t-F^tc^SL/. ll2©=3-7> Fm-^*S1 
©F*iSPy- FK:ea^S|g4©N9^i'*-il'MOS F'^^ 

[0044] nm^ 1 6 {ci2«s©¥^«iiia«. n^m 
\bictm<D^4-mwmm.oymiSLicm^x. ^1. ^2© 

N9^f ^^UMOS F^>e^;^5'«. ^3. 04©N9^1' 
^Jl/MOS F^>2^:xdfJ:0.;»ctfC>U*l»ffi«E*W'r 

30 [0045] g»^J® 1 7 «:ia^©*^«:Slg«; it^3® 
8 «:eiS©^^a©«aE«:»n^r . a -y 
Ar7-if.>>^- F«:ig^f-r.Sc i*m-r-=e- F^ft 
a:^J 1/ . m2 ©^iaielSS» . F^Jfem-^tcj*; D 
■C/<y-5^'?>*- FT**C<i;«r^-r*- FfS«*e 

>*-F*>6a^*-F{cffl*§-r^lSfc. oi^yi'gp*. 
ey-feir F«#*SW. *>o. oi??.i'IS*»6»f3@3ll^ 

©n-7> Fft^*sw*i*- Ffe«*y-fef F-r*. 

[0046] 

40 [^i«©«Sfi©j^«] «T«:*Ji»r. *fBW©*«6©JK 
[0047] immojm 1 ] la 1 *^i«©iiis© 

[ 0 0 4 8 ] 0 1 *#Mbr. 1 Ji-se f 

««J:cOt?f i'SP2i. nS^-yi'g|52{Crtgi5i3^*/M/ 

xm-^txx, xiV'j^U2ti^.iLm:t.t^7~'^^\mt 

-5DRAMg|J4i*$tf. ni>yi'g|J2«. i^P-yd?® 
50 #CLK. /CLK. Miaim#CKE. /CS. /RA 
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s. /CAS. /wEi. f-^Wjh^(ofci^c:>mMm 

m/veft. ?fTKUXfi-^RA0-RA12<t. M 
r KUXfi-^CAO'-CA 1 0 <b. ^^>^T ]^u:^m'^ 
BA0'-BA2<!:«rDRAMSB4k:*fLTm:^?t-'5« 
Lr. ns;^^.^SP2iDRAMSl54i«f^-irit-^DQ 

o~DQ3 1 ^^^mK^r^o 

[0 049] ae^-y^gP2<bDRAMSP4<b€:l 

p^ii^^mr F u ;^ <!: ff r K u X ^ ©iser D R a 
M gp K: esi 3 ti S fit J?K i JQ: o r t ^ -5 o 
t0 05 0] DRAMgI54». O^;^':^ ^giJ2 

TA(i]l^-S^n y ^A:^;>'^*'>:7T 5 0:tecI:cX5 2 

^ft-^^ieiffii 1 St. mmm^cKE. /cs. / 

RAS. /CAS4tf<J:i>*/WE^rtg|5^'a-^ n 
t. CLKK:iSDrSt:f^A;^^N'y:7r 1 2-'2 Oi. 
A:^>'^*•'-'r7T 1 2-2 0^/M/r$fmifi^JS:^t:rp^gBlHl 

Ky'n-tS^l 2 0<b^^t?o 

[0 05 1 ] ^^^.^^;^>-:r;^^i-^CKE». 

Mani-^<DA;^;&5i^pj3n'r. DRAMSP4»os^t.i^ 

[0 05 3] -t-K-f^n^-a^l 2 0tt. /ci;t«rtgBSJ 
iSlft^iUr. ^-^ROWA. m^COLA. m^AC 
T. m-^PC. ^E^READ. ftWRITE. m^A 

[0 0 5 4] ft-^ROWAti. u^^(OT^'^y^mytj: 

[ 0 0 5 5 ] m-^p c y ^ -t- -t;?s&f^^jg^ . 

A D t^. ^J.^CDlp|SSfC*f Lr^ffl»f^«:}g^-r -S/cdCXD 
m^r^O. ^WR I TE«?tj2S<30liIKk:S*L/rSii 

[0056] <t^A P C^:*-- F ^ ^-i>mV^^Vi 
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10 [0 0 5 7] DRAMgP4{S, 3 A:^?ft-^<DH U 
•-<;U*/c«L U-<;l/©*lJ^cr>S2giJ^C'5#Mllfi[VR E 

[0 0 5 8] DRAMa54«. 3 6{C. P$;> ^SBjO^e 
05r^tf?S^«}^-r^^- FUt^Xt5? 1 2 2i. 

^SP7&i6?f r F uxft-^R A 0 --R A 1 2 ^^c:rr«}^ 
hn^mr Fuxft^cAO--CAi o^st:fr^-r 

20 en^ATFU;^'5 5r^l 2 6<b. P-i/TFU^^^^^ 
I 2 AOmtf^^trfxnr FUX*:/y7^n- F-rsyt 
dbon^i^t/y-rn-y 1 4 0 <b, at F U^^-^ ^ 

. 1 2 6(c«^3n/c^jr FUJ^^^iLr't-Fus;^ 
1 2 2*i6(D^^->^ FS<D7^-a?tcj£Drrtg^Jr 

F^X^^^-5>'^•-X FT FU>^:^e?>3? 1 3 4<!:. 

>'^*-x^TF^^;^•>>^ 1 3 4<otH:^;«:Stfr. *tJCE 
-r^nr F u;?^©:/ y f^n - F ^tf «c ^ n ^ a:/ y f^n 

-3^14 2<h. P*igi5^a-^i>fi-^i n t. CLKCCJSO 

TSftf'^'r ^» A:^;^^• 7 r 4 0 4 4 ^/^ur o 5^ tS^SiJ 

30 3&>6^;t6n'S^^'>^r FU;:^BA0-'BA2^Sttr 

^y^i 2 Si. /^'>^'r Fux-^^^^i 2 scDffl:*^* 

SC:fr. >'^*>^TF^X*f*n- F•r^/^*>^f=n-3^ 
1 3 6i^^t?„ 

[0 05 9]i5:*j, aiP^r ^gp;&^6#;t6n'Sr FU:^ 
^- F US^X dr-v<DS6ff^- Fit ISO#iZ.^tf 

-'^'-X hSBL-^. C AS U>f 7^>^'CL<Dffl3^c<b'C0S: 

[0 0 6 0] ^/c, J^:yt^rYU:^m^BA0^BA2 

cD-en^ncc*5i>r. uv v ^^2fPh^-fLhtifc^^> 

FUX{i-^BA0-BA2 53:. ^N'>t^T F U:?^^ y 
^1 2 8icB6iSti/cf^. /^'>^7=':3-3^1 3 6(CJ:-9 

50 essns. 
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[0 06 1 ] DRAMg|54«. 3 e»{c. UiyviPUir^h 
8P 1 3 2 3&«ffl:^7-ra n «i^iRft^J^aI^t-^*JJ:c;f>'^*>d?f§^fi 

-^<!:n':;>''t;f^n-^l 4 0:tectOV^•>^5;7^r3-t$r i 3 

6 (D W;^ <!: ^ft^ s R (c J: o r ^8Sx. -5 ^ u if 
1 4 4i^^t^o 

[0 06 2] DRAMgP4«. 3 6(C. -en^n;&i^Ui 

0 0 a— 1 0 0 e:<t. 1 4 4©Ul:^jk:i£ 

^3lJR'r^/c2s?)(Dri^A>^yf^3-3^2 4 2<h. ^fcHtt 

oe^$n/c«ji7^-3^:&*f^sr^/^'>t^7^c^;^^ i / 20 
:^IpISSi 3 0ici>:y-^^a52<h<DHrAa:t^7^-3?DQ 

[0 06 3] DRAMgi54t3:. $6tc. :51^gp>&^ e> 3 . 3 
V<Dm®mfiLVDDH^Sltt:/c<h^«2. OsJ^-^Ph© 
^iS«fi[V D D 2 *Hi:*;-r * V D l 3 8 ^^tfo 30 

[0 06 4] 02 01 CCTnU/ty :7UyexjL$lJffllSP 

1 3 2comf&^9r;t-':^u v ^Sr^^o 

[0 06 5] S2*#MUr, ^)V\^vt^z^fsmU\3 
2\t. m\(0^—Yf:^ — ^\ 2 0fP^h'^)i^y ^)yiyv 
^^ft^SR^^t:fr-fe;i'>' y u*;^>'A^- Kfc^tf 

v3 0 2<t. :$r-<v3 0 2<Da:tr«:j£i;r ^y;?/^^v^;^ 

TR I G^ttJ:^;t--S h y ;^7V^V^>^^tpIK3 O 4 <t. h 
y:^//>*;i/J5;TR I GtiC]^^\:,X')yVKfiy:x\^i6Vf^V- 

*ffi;f?'r-5>if-<e7y -^i5'^^v3 0 6<b. v^^jvm-^ 

C Y C L E tCiC 0 T n •>^<D16f^^ ^ P ^ ft"^ R A 

VL-j ^m-^RASCK^Si|liLr^^<7>:$?^^>yr 
m-^EQ..MWL. so. PC*ai:^-r^*iJfflIfflilSIel 
8S3 1 0 i€r^tf. MSPfflSSlHlffiS 1 o«. i^ei5>r* 
-r^'Jimm EN*^r£f§^t?nrc^^<fc#(cm^EQ. 
MWL. SO*5cfcC/PC^Ui;^'reo 
[0 06 6] fi-^EQ«tr--^ mo-rn^-YXWrBl^ij^ 
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[0 06 7] Vyiyviy^mm^l3 2{t. S 
iS3i±cf^<Dy-fer:» FM-^PON*jJ:cf-feii':7y7Ui 
y-fe^y hm-^SRRSTCcjSDr y-fe '> hsnra 

S^'^'^J^gBcfcD^^a^-hr FU>^SADR. x>FrFU 
-:^EADR4St:fr470-^ d^lf-^RA SCKJCjSOrT 

Fu>;^&>r>^y-^>F'r-5TFu;^;^'>>^3 i 2* 

^-rv3 0 2^*tLrtB:^T^o 
[006 8] y :7u^s^^M®SPi 3 2K:4dCir3?-<v 
3 0 2»?SiI16fp:*i5S:^Sn>a:C>/c8?>, lSC*U»t*ffi<3r) 

>iJ/^NVUX T R I G3&iiRI^S tl. C CO F y :^{t#T R I G 

^jscrr Fux:^'^>»3 1 23&^tt{^^paj&*r'6o c 
0 2 ^^B^ra^t^ffiT-sjytJrtc^ji^r y -^msfe^BtMT 

FU::^*r^>^3 1 2«. «{CSi§BT-SPgB«jS«ffi* 
[ 0 0 6 9 ] 0 3 ee«JS«fiR«rSi?B-r ^:fee«)01I 

j^JSMsn-B-rw^'-tS' I VI - I vs^j^s^^n-So to 
I V i^^^6n^A:^ft^i N«. :^ 

I V 1 I V 5 ^tx-etll^— P 
^ + *;l/MOS F^>2;^>^d?PT<i:. N^H'^JPMOS 

i5?PT*5j:2:;fNTt3:, l^ffimBEco^ffiT&vh^;^® 
l/^tifiimEE (L-V t h) MOS 

a. 

[0070] cn6^D-r>>'^'-:$' I V 1- I V5(C*f 
0. ma^m<aVcc^«t:f'5imi®i^3 2 1 C<D3£ 
SiaiK3 2 lCcy-:J'^3^ hfflCDP^i'^JUMOS F^ 

^ p Q^/M.rM^$ 3 2 3 i . 
gtsmfiiv s s *e^T^^sffis«3 2 2 ^wm 

322^^)-^tiv hfflN^i-^JUMOS 
NQ^/^OrgSI3n'St^:/S«6^3 2 4 <b3&sg:t:f 6n 
-So y-^;^7y HflaMOS h'^>S^X^PQfcJ:0'NQ 
*<3[>L/€^CifiiSff (M-V t h) <Di»*fffi:&^ MO 
S h^>5;^;:^^PT*5<i:a^'NTCDL#Ciffimi£<D^ffl 

[0 07 1 ] MOS F^>s;^;^3rPQ». ^tD^-h^ 
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SiJaHt-^/0*St:f. MOS h'7>2^Xi$?NQ«. 
[007 2] I^SPlEl8g^*5C>r^|^<D-/ 3? I V 

1. I V3. *5<tc;f rv5" ». P^t'^^ji/Mos 

>t>;^^PTCDV->^?&5imt[^3 2 ICce^^^n. N lO 
3 2 4«:SiKSnSc ^ffi»SO-/>>'^•-1> I V2, IV 

[0 07 3] ®4«. 03«:^L./cPg®^®^^*W-r 
[0074] 03. 04*#Ml/r. 

MO S h ^>t?X^ P Q*5J:afNQ;<)^:i-:7t#:«li>:C'S»o 
1007 5^ m^(D^:y^^-^ IV I. IV3*JcfcO* 

1 V ^(DAJofm^ I U-^JVt?^€>/cd?>. 

spwiiJi^rp^i'^^^uMos ^^>^;^x^PT?^)5:?^>ts 

P^-r-^^UMOS h-^^^^Xi^PTl*. i^i^3 

2 icc-e<Dy-x*ss«i$nr*jD. — ^^n^h^^^I'M 

OS l>^>-:;^X^NT«. 1f::^Sfl^3 2 4(C-€-C0V- 

;^*iS^3nri>^o 30 

[0076] P^^^J\^MOSb^:yi>:^^PT^t.M 
mLX^Jt<Dmt}y-\' (FU-O) --^^M^3 2 1 

±<DmMniiLV c c i^'^jv<omEL^&M^ ^t. v - j?^ 

[0 07 7]— N^i'^^^l/MOS h^>t^;^^NT 

«SS5*^^DTliS« C<Dlf:/g?fl6ll3 2 4«. Om^M AO 
S h^>t^X^NQ^/Myrigite^3 2 2{C}g^$n 
I V 5 -^ieo^t:? y -^«Sfe*«1f ::^SifiiK3 2 4CcfiK 

v-:fmvm3 2A±,(onmu^)\^svssisimm 

&Vs s^^i>-m<tj:^o 

[0 07 8] CC^-V-^mmmS 2 4±<DmiiLSV s s 
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ti^. -^^mi&BS 2 4±<D^{4S V s s7l>^^Jfim(4V 
s sJ:^i>M<Ui>t. m^Si(D^>^^-di IV I. I 
V3. I V5- ^C*5l^rN5=-f *^UMOS h^>t?;:^!S? 

[007 9]-:;?. «llgilS(DY>>'A'-a? I V2. I,V 

cD^sisao^r^-^N'-iJ? I V2. IV4. -'tcfci^r^. 

P^i'^^^l/MOS h^>i^:^^PTC[)y->^:d^1^>^^aa 
iK3 2 3«lS^$ia. N^-fr^Jl'MOS h'7>-:^X^N 
T(Dy--;^;&i^Sffej^3 2 2{cSigS$n-5o 

ffi®[S<D-^>-'^•-^S^ I V2. IV4. -tC4sl^r 

N^i^^^VMOS h^>5^;^^»y-:^feJ:c/Fu 

-c. P^i^4^;i/MOS h-^^i^j^d^PTr^. 

[0 08 0] ^mmm3 2 i tit^rmmMs 2 scom^x: 
it. tmmL^im'^s.omMm (m- v t h) 3&5;^# 

323^(0V-^mm&i>^V-^tfv hffiMOSF'^> 

e^;:^^PQ2<i:o^s$n. V":fmmm3 2 3±<Dms. 

(D1)-:rmmM3 2 3 ±<Z)^IES V c c omjE U-^JUtt. 

^fi^jccy-^^j^y? :/ hfflMOS F^>e;>>^^PQc^*& 

'r^U-i^«8£<b«»S<D-r>>'^•-1> I V2. IV4. 

n-So mEE,SVcci!)mmm&Vcc.i:^i>i&<rj:^ 
mLSto-^^j^-^ivz. IV 4. -{C^Jt^r. 
p^i-;^;^MOS h^>s^;^i5f PTcoy- F -y-;^pa 

[0 08 1 ] T^f^4^'^^^)vm^c^i.^x\t. mmm 

isfe*). y-i;';?7y hfllMOS F^>$^X^PQte<fcaf 

2 3k:^M$n. iSfl6^3 2 2*^1f:/Si6^3 2 4{C 

[0 08 2] cn^cj:o. if:/mas^3 2 3±omiis 

Vc c7&5^aEmfiVc cU-^;Ui3^cC«9. */c1f:/Siftj» 

3 2 4±(D^ffiS V s s ;J>5g^tamfi[V s s U^JUttj: 

S-f >>'^'-^ I V 1 I VS-CDMOS h^>i^:^^kt 

f^r^o coi:^. y-i?;^?-^ hfflMOS h'^>-:^:^a? 

PQ*Jcl:0'NQ©miJSl«*&68:^7«. CCDrtSBIilSSOttf^ 
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[0 08 3 1 cojr^cc. mmM^^mmm*5^^'y'^ 

P^gPlElSScDffiU^C^fflllBEOMOS h^>S^X^(CiD 

[ 0 0 8 4 ] ^z;^:^ :7 u 2^ ^'^*i?f &fcnrc>s^<D 

:^:$?>>'^•-r^ra^l^. MOS h'7>>^;^d?PQ. NQ* 

BlMr^^o ^fc. ji^^)riy^^(D^ly7.T>^(Or2 20 

[0085] 05t*. 02CC*jCt^r FU:^:^7':?>^3 
[0 08 6] 05*#ML/T. rV\y:^tf^ly^Zl2 

*a:> Kr F UXE A D R*St:f r^ffT-S ^ ^13^ 
334<t. S2 (DR A SiJ^n-^ 157^0883 0 8:«>^e>O 

^nyi?®#RASCK6cjSDr/7»5>hTy::^86ft* 30 
?f<CC\ y 7U5^S^^TFUXReADR0*W*U 

«;:7u«.t^^r Fu;^3&^i^*r'5it5?-rvi;^^r Ffi# 

TRST«:ai:^;"r-S:^'»^3 3 Bi^^tf. 
[0 08 7] TFUX;^7»?>:5f3 12«. $€>CC. ij^ 
>ii3 3ef)^mt}'r^Vyiyvzy:2.r FUXRe adr 
0t^ :^^m^3 3 2:fymm^Xi.^^:;^^- FT FUJ:^ 
SADRi^tbgJbr yr^Ut^S^jxT FU;^R eADR 
0:*iXi>- hr FUXSADRfcl±i3rd:r>/c^*{cHi:* 
*ai4^{:-r^ib^|pl?g3 3 8i. y:7U:i;$^:xr Fi-;^ 
ReADROi^^. ^0883 3 4 ;&5^^L/r l^S Ji> F 40 
T F U ;^ E A D R i * it® L r y :7 U !y ix' A T F u R 
e ADR0;6ix> FT Fl^XE A DROT^fe-S^^CC 

mt}i:ismt$'&i>tmMm3 4ot. itmm^3 3 s 

teJ:CX3 4 0<DUl;^;*St:frrtgB>f*-:/;Ki#I EN 
Srto;^'r^AND[g|gS3 4 2<h. y :7 b >/:xT F 
ReADRO«:St:trtSB^*-:/;Ki^I EN:«>5f£tt<k 

\yviy:xr t'iy:^ReADR4:mti'r^^^vyrmm3 

[0 0 8 8] 06«. mbdCfjkOfcT [^i^:^tf^>^3 50 
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[0 08 9] 05. S6*#Mbr. mWli 10nv> 

¥mm(D oyuvi^cx omfim^t^ d r a msp^c^^ u 
[0 09 0] ^sijt i(c*jc^rMiai«^/cs. /ra 

S. /CAS. /WE<Dffl^'li-C5E^^3V>FtCj:r> 

-c. /^•'7-y•^>^-F*5S:^^tl4. 

[0 09 1 ] DRAM*rtia-r-&e^;:^T*ALS 
J1^g|5;&:»6r FUX*A:^"r^i£^^S*^^cC^O-C, n5^«>i/ 
SP*^6DRAMgpk:&fc^^r Fu;5^ia#ODi^5^ 

n»i;r Fu;^in^Ar Fux<!b««il<oie«l^ 
[0092] y^utr'^A-r-s^ia^JseT-sx^^-F 

r FU>^<?:x> FT F UXi^idt^^^ i^m^i)^h^^h 
tl^i)K y:7U^;5>:*B$(C»^jTFU>^«!|$Wg^*r'5> 
i««3^^cl*<30r. n*^5.^|pIK»tfTFU:x(i^RAD 
DO-RADDni Lry ^'U-^e^^X^^r- FT FU::^ 
*#^. ?«TFU>^m-^CADDO-'CADDniUT 

y:7U5r*^:xx>FT Fux*#^*o -eur. 

FT FU>^<?:x>FT F UXCDr^^i y :7 U > ->^*tf 3^ 
ir\ -en«J1^TFUX©SiJ53^K:B80r63:y ^'U^.i^:^ 

/ci^«>'N->^TFUXK:L/c*5-:.rtf«:toti^J: 

[0093] coy :7 U5r*^:x;^^- FT FU;:^SAD 
R^<fcO'y :7UyS^^x> FT FU:^EADR». ni^ 
!:^:5'gS:^DRAMgP*ffiffl-r'SCC«>/cO. ^<y-^^> 

VfXUt> V ^gP^t^^D R AMgPk:*f UTHi;fj*r feor* 
-So ^L/T. ^Mt l^feC^r y >'U2^^^;^:$?-FT 

Fu>;*5j:c;ey :7Uy*^:xx> FT Fu;^*5DRAMSB 

©T FU;J^:^'^>:5?3 1 2 f^fC4bair ^ ^11883 3 
2. 3 3 4CC«^Sn-2>i. U^J-j^UomMMmt^ 

[0 09 4] iaiCD-=&-F7^n-^l 2 OT&^^-fe^v:? y 
:7 U ^'^m-^S R;&^ ^)yUv U^mWSi 1 3 2 liCXti 
^tiht. 02(D^-/'^3O2K:tet^t:rtjarsy>^ 

Sdf^Bfcc y :7 u ^ c ut>tixi)^ hf^v-^'^i^ 
i'(fCmfLX'^X(D vyu viy:i^mm^mih^ini>i 

[0 09 5 ] B#^Jt 2 5C*Jlir. ^^<DB$PHltJ^j:oirc/c 
2s«>^^v3 0 2;&i^S<DW:;^i3fef), jscr h y 
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3 6«:c(D^a^r^«-^RASCK3&5A:;^Sti. tj 

'^>:$?3 3 6*5. y:7U::;^^r FU;^ft^Re ADR 

3 3 eccjc-^r^snrc^'S vvuvi^z^r Ku>^(i 

^ReADRO*^;^^- hr FUXix^ FT FU^^CD 
fflCC^^;&:^§;&^;&5i:b®I5ISS3 3 8 *5 J: O'itljJIilK 3 4 0 

[0 0 9 6 ] ^S»Jt E'-t 3'r«. VyUyZy:xrl^\y 

0SS3 4 4©a:tF»#}Sf4{t$ni^S|5-<*-:?^il/g-^ I 

[0 09 7] u/tJ&^oT. y-=6yru-rcct^>;:7U^r5^ 20 
Fux^e^^nr. ^/c. $9aiffljisioiffi3 1 0 

[0 09 8] «FS»lt 3{C*5t>r. ;^«i;>^3 3 6*^ffl:^; 
^^Vyi^y^^:^r FUXRe ADR0<b^ ^5^@SS3 
3 2:«ji«^T-5X^-hr FUXtJ&s-SlT'Si. i:t© 
|p|K3 3 8<Dmt>i^^itOXitCX[^&^ 

I E N:i&sj£tt{tSn. Vyi^v U^iomyi^mthiti 

30 

[0 09 91 -e-br. B$^J t 4 CC*5i,^r. •7-^^lilffi3 
3 4;&WJ#^^x> FT FU;^EADR<?::^»>>5r3 3 
etfii^Uv ^m^RASCK(iC!t^OXijO>hTv^O 

X{i>fcvyuv^:2.r Fu>^Re ADRO <fc*^Srr^ 
1 5(c*5Cir;^7'5>^3 3 e^^B^-r-sr fux;^^— i«< 

r^i. :^7«:7>!$r3 3 6»a?-/-=7y-fe':^ m^TRST 40 

•j>^3 1 2^tyc(,cmmofd^mmmmf&(fC:hi^x:^^ 

[0100] ^^jt ecc^ji^r^-r-vso 2;&^ilc;^xts? 
>^^^mm<omM^mrt. mcx f •;;^/^^•;^xTR i 
G*J?£14ffcsn, r Fu;k^'?>^3 1 2«T^'?*-f :/ 

-t- FiC^tf or U:7 V^T FU;^<D:^'^> hT v 

r Fux)&«x^-Fr Fux<h-Scrs<b. sc/^-r so 
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[0 1 0 1] B$S^Jt 8tC:|(5t.^r. ^Uy^^^-':/Jim 

^^••7-^•»^- F«:*ji.irj^cfi-cy:7U 
}f A <t T ± ^ ^ y X y T * * -r y u ^ -r 

[O1O2]07». r}'U:^tf^>^3 I 2<D^m 

^mxh^. 

[0 1 0 3 ] H7^#Ml/r, r¥U7.t}^>^3l2 
a». 05k:7nO/tr FUX;^«J^>^3 1 2<0»flcU:te 
C^r. itg?H8S3 3 8. 3 4 0. AN DlHlgS3 4 2*jJ: 
OV%-.;,:7T[iISS3 4 4CCf^;^r. T F UXtfeUigg53 5 
2*jJ:0'l:bt5IiIK3 5 4^^^,#.*5r FUX:*r'>>a?3 

[0 1 0 4] r FUXlfeai@K3 52tt. ^-y^0gg3 
3 2 *5^C;f 3 3 4*>6 X a?- F r F S A D R*Jj:af 
x> Fr FU>;EADR^SC:f^<h. ^SPCDTFU::^^ 

i^cc*f u r y :7 u ^ ^^im ^ ^> r f ux^ 

^;VjliRM%S E LC*H2<D1f -r ^ y V 

v3 0 6{c*rura:tF-r^o 

[0 105] 1^-r^y :r^^^-<v3 0 6CC*5liT»C<D 

ti^o c:<DSR8«:ieDri^at.i7{t^RASCK3&s:^;»:^ 
>di3 3 6lcAt)^ti. y U-^ V^r FU;^R eAD 
R:f&^;?7»>>Frv::^Sn^^»i;C>i^M3n^p /ci;! 

40 1 2<D'7-FiKr FUXJ&3 2msr*;l/:7y 
:7U-^>>^$1f-2>^^, J^:$?- hT FU;?^<bx> FT F 
UXCDiSIR^^. 4 0 1 2CD'7- FiS®r F U;^©4»<D 
10r>ffifflCC|B5E3n^?tce>. ^^a^y^ii^RASCKCD 
mmfit4iS(^X^^o Ufcf)^^XVy\yyly:x^^irj:^ 

mm^^Wix^^fcib. \:i-^mm^mfbrcti)^x» 
nmm<o{&mmmMt(cmmx$>^o 

[0 106] /7'5>^3 3 efimtf-f^VyUyZy^xT 
FU:^Re ADR7&5^-^^[5|ffi3 3 4(D^^'r'5x> F 
r FUJ^EADRi— JtSlilffi 3 5 4 2 
(D^-^V3 0 2(C*fLrdf>f%'y-fe!? Ffi-^TRST* 

[0 107]S8«. m7fiC7jkOtcr\'U:^:^':?>^3 

[0108] 07. 08^#ML/r. mmt HC:teC>r 

^- FT F UX*jJ:c;^y 7 U5r*^^x>FT FU;^3&SA 
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[0 10 9] B$^Jt ZUL^i^^X ^ 3 0 2(Dlli:fl(OK 
^^i;.^^-$7^v3 0 6«. T FUX«iailElK3 5 2;&5 

-7 ^@i83 3 2ipP>^m<L7s^- h r K S A D R 

> FT F uxkiM-s^riitf $n^o 
[0110] ^gijt 55c*5Vir. t}^>^Z3^(oW^ 
-r-S u :7 u ^i^^r F FT F u;:^ ScT^ 

<b. J:bt5|plffi3 5 4:0^6^5? -r-^U-fe :^ hft^TRST3&i 

wc;far-^v3 0 2R:J:^>^3f>^^'-^»!ra<Dtf• 
SW^ggj^ ^ ti c cDffl^T F u:^ > ^ lix a? >^'« * 
-Fk:|S:S$n<5o 20 
[0 1 1 1 ] C(0^53^j:«^ccr'SCi(c<fcD. 

*js»!*s«*r c i cc J: J? f - ^fii^js6-r 

[0 112] {.mM<oj&m2.^mimi&^\x\%^)v\y 

[0113] mQ^t. m&(ommz<o^»mmiiC^v 30 
[0 114] a9^#ML/r. mmmmcH{cuui> 

vif^l.GLUKAMmAEUi)^m^htlXi6K>. DR 

AMgg{c«#ffim{4 V p p ^^^-r ^miE^^IilSSV G 

EN lfcJ:c;fSffi^{4VBB^^ir^^EEI^lEl8SV 
GEN23^»t:f6nrv*&o 

[0 115] x:ilyv^^l.G\t. *g-T-T 1 ^/hLr3. 
3VCDma^m{4LVDDH^^t:f. 2 ^/MxT 

1. 5V<DSagSfl[VDD*SCt'5o CCDSaaSiaVD 40 

DRAMgPMEM^*>«l&?n>5o DRAMSPM 
EMCC«, ig-?-T3*/Myr3. 3V<D^agmfiDVD 

[0116] CCD^^<*^g&C:felirt^. 
-t-F^fC^, n^-^ e^gPLGCC^A^tl'Smie^fiLL 

VDDH*5J:c;fVDD»3^7^^S8^iS:^$n'5>o dra 

MgPMEM«. J^V-^^>'^-}r^liC^\<^X^mM&. 
D V D D HCD^OC<fc D y -feiUiO^ftJ^Ur tr>Stt«* 

[0 1 1 7 ] HI 0«. HQtC^Sn/cDRAMSBklfc 50 



!f$Ba 2001-338489 
24 

[0 1 1 8] lai 0^#MU-C. DRAMSPtc}^:. ?f3?»J 

TU^ARYl. ARY2k:*H^TCn6CDa(lft*SlJfflI 
T-S/ciseXDSiaiHlSSPCKTl. PCKT2*5i9:C:f6n 

[0 119] ^^»;*fe;i/Tu^«iSt*®l'r?J6fPL/. ^ 
c^o Lf)^i>. i&m&cof^^mmi'Cj^-^xm'^^^'^^fc 
i^fiimffi^Tif -5 c <b cc J: u - ^m^(om:k^^mm^ 

[0 120] v-^mwt^m&^it^fc^. msmmp 

CKTl tt. «iK»L 1. L4«:^UTi1-SP3&>e>l. 5 

y<ommm&.v DD^^^^xm'^ox^^ . j^v-^^ 
F{c:foi^rttm®:t:7i^^Si$tiy -tJ'^fifej&^giJ 

[0121] ^aHSSPCKTtcii. J^V-"^^ 

>^-Fcc*ji*r«>-^^yru-rARYi . ary2«: 

>itL-C i; :7 U ^ *^*l&f^«r?f & ^^'^ce^tcSiSmav D 

/c<fc^(C. ^^•«7-y•>>•=t-FB$CC*5C^r«3. 3VCO 

DRAMgP«. "7 -^-^ F^CCifoli-Cii^aSm 
fiiD V D D H3&:^ e^aiaSS P C K T 2 :«rsai{1^-r ^ /c«b<0 
«aa«{4V D D 3 ^fTE-:?r C^^o 

[0 12 2] 3. svcommm&DVDD 

DCi. maamfi[VDD<!:MEEP5TlHlKVDC<DU:*li 

^miRmuimM^^L i . L4tc^n-enfi«&-rs®KS 

JRlilKSEl. SE2<t7!>^^t:f6n^o 
[0123] ^aiiltRlilKS E 1 ^Jvu-jU 
*M#S RCC<t or ffittftSnmBE^TIsIilSV D CCDto 

;^^mas^L2tce«-r-5N5^i'^;nvios F^>t?x 
fm/s R^SL^oxmmiymnmm^^tmmmtiLV d 

Tr 1 t^^t^o 

[0124] mmmtfm^s e 2 -fe-n/r/ y u t/ 
s R ccjcE or fgtti b omiiP^TlHlss V d c (Dm:b 
^ u ^ c ^fii^5>/cc:r KIT 2 itxmmm l 3 * 

/caiXDF-^VS^X^T r 3 ^-^/S RCCfSOr^ii 

tfcii i i^j: 0 ^ -^^ e> n mmm{iLV d d ^M^sb 

f1^B$«:^ag^L3{C«*&-r-5N^i'*^H40S hy>Z^ 
[0125] A'!7-y'^>*- F*^^fl&:2.— tf 
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[0 1 2 6] SI HJ. 01 0(C7SL/c^i2IiIS8PCK 
Tl. PCKT2 0[)i5^;u-:7'^}'t:f©^l<z>mSi?9'r'5 

[0 12 7] HI DRAMSfcctt. mm 

=J'7>FSlja)gP4 0 4. ri^AJg:3V>KS(liKgP4 0 

§54 10. n^A^r Ku:^MiSigB4 1 2, AW:;^7^- 
t5f|^*8ISigB4 1 Aid^z/'^Ji^y y 7 u y $^^3^$(iiaig|54 
1 6*5S**arc>-5,o 

[ 0 1 2 8 ] t^a i5'$lj®a54 0 2 CC«. fct^i:3^. 0 

mfltBi^n^^i^fi-^^^liliKl 1 8*«$*n*. 
[0129] n'^3^rjv> KM®gI54 04«:». /ci^ 
tfA:^;>'^'t^:7y l 2'-2 0*J<fcO**- Kf'n-:$^1 2 0 20 

:^rj^A3Rr2-:7>K$!jailgB4 0 6{c«, A:;^>'>* r 1 
2~2 0*5J:i>'^- KT^rn-^^l 2 OCD^^. 

[0 13 0] n^t^s^T FU;^SIJfflIgP4 0 8JC«. fct^ 
Kn^T FU;^^5^^ 1 2 4. n'>>^y'rn-:$^i 4 0 

*i^^n^o >'^*>i5'r Fu>^*ijaigi54 i o^c^. /c<h^ 

tf. A*^>'5r7T40~44*5j:OV^>d^r FW>^^?^ 
^1 2 8. >'0:5^'rri-yi 3 6*5^^tl^c 3^A3^ 
T FU::^$fjage4 1 2^C«/ci;t«. ra^ATFU;^^ 30 
^^^12 6. -'^•-;^^r FUX:*r»i7>^l 3 443<l:iy?=i 
^At;^';7^n^^$<^l 4 2^7!^^Sn-So Aa;^7=^-3?^ 
S(iaige4 1 4(Ct3:. 7^-:S^Am:t>>'^*>:7T7 2-7 8*$ 
<l:aff"-:$rAa:^?P8S 1 3 Oi)^^^tl^. Jtfc^JW V 
VVv U^^mm^A 1 6 tiCVX^ Vyiyy i^^mWSli 1 

3 2*5j:afv;i'^:/u^if i 4 4&<b':^^5^snSo 
[ 0 1 3 1 ] H 1 cc^-m 1 (D^;l'-:/^t:tCc*jtr>r 

AHi:^x--a?l^*iJSigP4 1 4msp?:^^6-^^e>n^ 
mas^fiiVDDCc^orsbf^l/. ffeosp^^si Ok:*j 

h'(C^l>X^:$ti^mmm{kV D D 3 J: 

PCKT 1 (iC^tAm:br'-^^mWdi4r 1 4 j&i^sn, 
S2liIgSPCKT2tC«^O5.^Sl^g|54 0 2. P->3g 
=i-7>F$lJiaJSB4 0 4. n^A^r3V>FSlJt®gP4 0 
6. P-^^^r FUJ^$fjaigP4 0 8. />'>^T FUX$IJ® 
354 10. a^A^TFUX*(I®g|54 1 2*J«fcC;^'fe;U:7 
y:7U^^ix^^$iJffljgP4 1 635ii^^n'5C<btc&S„ 

[ 0 1 3 2 ] 0 1 2 mim^(o^)v-':/wy<om2 
<Dm^mmiri>fcib(Dmxs>i>. m \ 2«:#Mi/r. ii- 50 
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gBmagmaVDDtt. mffi^4 2 4*/M/rAHi;t?x 
-^r3g$fi0|jgp4 1 4, a^Amr FUXSfJffllSW 1 2. 
A3^r3 v> F$ir(aigP4 0 BfccfcCX^D ^*iJ{SPSi54 

0 2cc«$&$n-5>o — m®mfitVDD3«. mtssB 

|g4 2 2 ^in^X'^)\^V VViyy t^^3^$IJ®SC4 1 6 
P«?IK=i-;?>F*JjaiSP4 0 4, a'>*TFU;^SlJiaiS|54 
0 8. ^^'>^r Fb;:^$IJffllSP4 1 OtC^^n^o 
[ 0 1 3 3 ] 0 1 2 cc^u/c^t^-r^. H 1 0 CC*jC:r ^ 
Sia@IS8PCKTl{C«d^O-^^S9iaiS|J4 0 2. 3-^ A 
3Snv> F*friaig|54 0 6. zi^AmT FU;^SlWgP4 1 

2i^^uxmt}y'-^mmmsi^4 i4f)^^^ti^ca(ic 

3te^. —7?. S2@8SPCKT2«:«D'>3g3v>Ftfl 
iaJSB4 0 4. P-^^^r FU>^Mfflia54 0 8. -^o^r F 

[ 0 1 3 4 ] 0 1 3 mim^<D^JV-':f^Vf(Om3 

(Dm^mmr^fc^<Dmx$>^o mi s^^mux. 

SmWMiiLVDDitt. mmSSm4 2 8^:ftlyXl^\:iv^ 
S9ffllgS4 0 2. n^A*=iv>F$fISPgi54 0 6. U^Jk 

r Fu;^$(fflia540 8. -^'O^r Fu;^$fjaigl54 1 0. 
ri^Aisr FU;^$fJi5JgP4 1 2. AHi;^r^-^,2g$IIffii§P 

4 1 4(tCm^^tl^o — '^iSmfi[VDD3«. ^® 
^Sm4 2e^:frLX'\2)Vy U-jiy^mMmU4 1 6 
tectO'P-i^^rnv^ K$lJiag|54 0 4(iCm^:^tl^. 
[ 0 1 3 5 ] H 1 3 (C^Lfc^JV-:>'^(ifXU. m 1 0 

^^fif^msm^p c KT 1 tcta:^' p ^mmm4 o 

2. 3'^ASP*7>F$lJiaigP4 0 6. P'J^3^TFU;3i$ll 
m^40 8. ^^'>:^>r FUX*8ffllSP4 1 0. P^A^gr 

Fu;^SiJarsP4 12. Am:^7^-:$'lgSBiaiSP4 1 4*5^ 
*n^c<tk:3tc^„ — ^20KPCKT2(C»P^? 
^p v> F$iJaigP4 0 4*5cfcO'-te;l/:7 U:7 u 

[0 13 6]^^tC. COr>J:^tCgP^a^tC:/P :;^<DliJS 

[0 13 7]S14». ^'=6»;TU^(D«fiE«:Si?a'r-5 

fcii>(Dnmmx$,^. mi4^mmLx. y^yru-r 

4?f4^Jk:E?rjsn/c^*y^5r F*«U. S?ftc 

*fjSbry>r>'7-FF^^-''^afi 1 4 2}&JS:tte»n. 

#^JtC*fJC£;UT X/O^zl^^^ 1 1 5 2:d^g:C:f6n^« 

§y^y^^;Fic«, ^ti^n*tf&"r'5-fe>;^T>:/i 

14 8i. 1frr»7-FF5^/^•l 1 5 Oij&iSWen 

[ 0 1 3 8 ] ^-r. :=iz^j>.:H\n\<omvmv^^mmr^ 

VyA^^l ie0liCX-:>Xji'i>zi^2^WiMVm^ 
MYSifixmit^U. SDYS F^-f-'N'l 1 46{Cj:-:> 
Ft^p- FYSi§tf?<i-^SDYS;&5tSttft^ 
ti^o cn?><D<i^^J:0. 1^:/YSfi#SYS:?&5ffitt 

<fcsn. jtfjc&r-si/oy-h i i6 2{cj:o i/oiK 

1 1 6 4:^>iffitt{t^n^o 

[0139] ;^{c. u^^comvim^^mmir^. * 

-^-Y>C7-FF^-f^<l 1 5 6tcJ:0>f-r>'7-F 
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•fe>xr>:7-l 1 6 6CC<fc0ititiSn:fer'-:$?*M 
/0«1 1 6 4*/>-l/Ti1-SB5C*fLrKfflStiSo 1/ 
0^116 4ic«. U-Fr>r?'l 1 544dJ:?>*^-r h lo 

4<b^-< FT>:/1 1 5 3«AtB:t^^--'^l 1 72«:g 

^-^^m^r^tcib<OAt)^^-jyr l l 7 44sJ:C>'m 

tif'^^v^ 1 1 7 eccs^snrc^io 

C0140]@l 1. 012. El 3k:^L/cC^"rncO 

^--^^jc^jc^rfe. Aai:^7"-^s?^*fliapSl54 1 4«. -^n- 
FfciJl^rSiRj&irf^tttSi^hsSM 

*5or. ^^••7-:$^•^>'=e- FCc*jC:f'5-fe;i/>' »;:7Uy5^ 20 
:x^{c». Affl:^^--^^! 1 7 2*5j:o*A:^;-'>*-^:7r 1 
17 4. mti^^vVr \\1 ^\X^mii^^vim^tU 
-So C(DJ:^^cia^tci/Oi^l 1 6 4/&^:?^^^i^cCm{i5[ 

[ 0 1 4 1 ] 0 1 5 m^ffifl^-r I /OSCc4c5t:f 

[0 1 42 ] 01 5^#MLr. ^':^^@SS1 1 7 2« 
^agmfi[VDD;5>i^*&Sn'2>o ^-^r^IelgSl 17 2«. 30 

-:$?ft-^WDATa. WD AT b ^^n^n^t:f 4:7 U 
:;r^:7n^:/l 1 7 2 a. 1172b*^tfo 
[0 143] :7';?r>r-:7ny:/l 172a. 1172b 
CDai;tl«^aS^av D D 3 {Ccfc ra6ffm®^ffi:?&^«*& 

sti-sy- hb18S5 0 4^^JJ^tli>. Fiaiss o 

Ccg:;t3ti-2>m^/SR<5::7 U -y:7':7Ci :;r^l l 7 2 a 

:7y 5;P^r?n^;:/l 1 72bcDUi:t?<i:?:§t:f6ANDlHl 40 
FS5 05b<b*$t?o ANDIilK5 0 5aCDm*?«. ^ 
^ h I/O^W I O^^mW^^-i^^f^-"^ 115 3a 
OA:^7^#^6n. ANDlHl885 0 5b<Dtil:^?». -^-T 
F I /OJSW I O b *|ga6-r-5 3? 1 15 3b© 

Flsl8S5 0 4«:S:^:f-5C<hCCj:0> ^'W-^S^^/^^-F 

DlpIK5 0 5a. 5 0 5 b<7:)tB:^?{*Hb-^;l/0CH5£^ 

50 
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[0 144] 01 01 5CCteW^:7 »; vV'VXXv 
':f\\12. a<D«RK*S^^[nl850T^*^o 

[0 14 5] 0 1 6*#Mbr. 7 ';;:7-:7a5.yi 1 
72a«. A:^m^D^SttrSS£-rS^n >d^lt^/ 
CKCCjSDrigtt{k-r^i5'a--^t5^ F-^ >^>*-3?5 0 6 
<!:. -/>>'^'-^?50 6(Dm:t^*S^:f'CJS^5'r5-^>^^- 
^508<b. -Y>^^*-:$f5 0 8<Dt^i:^;^st:rrJSS£l/'c 

-Y>>'^'-:>5 0 8CDA:^lSB0C^x.^d?P ^'^{t^CKtC 
l£DrrStt{bSn^^'P-yi^F>f>-'^-t>5 1 Oi. ii> 

n 7 ij'fi^c Kccjs Dr^ffiL/ >r 5 0 8 (Dffl:* 

*<J>:eccea'r-5h^>X^^>>'a>y-F5 l 2i. 

F^>^5 5r*x3>y-F5 1 2{cj:-:,reissnyfc^ 

-^*S^:frJ5S•r*>r>>'^'-^5 1 4<5:. -^>/^'-:$r 
5 1 4C^>^l:tJ^:St:f'C-Y>^^•-l5^5 1 A<OKf}^^^9L 
^ ^ P 5^ ^M#/C K CCJS DTrgtt{fc 3 ^ P ^ F 
>r>^^•-:>5 1 ^ 5 1 4<Da;tj^SCtr 

ReLUl:t;(i^Q*W:^?•r-5>r>>'^•-^>5 i 8i*g 

bo v^)v^vxxv':f\ 17 2 b(D«fiJ*)r? U 

[0 146] WC>^1 5^#M0r. ^-^^085117 
2 ^^^hti^^m^^y D D3«ri^N-«7 - ^^^^-^z > U U y 
'>^*-Fk:*j(r^r:f:7t«i85c^^Sn. :7y«y:/:7P 
^.:/1172a. 1172b CDUi:ty:;&^^^^^j:t*S§^c^j: 

o/ct^-c^^rt). y-FiPisS5 0 4^S:t:rrfi-^/ 

[01471017^*. 01 4-Cift^U/cy-Fr>:/ 
1 1 5 4(Ofi^CC*JCiraaa;&ififc*&3ti-Slft?9^"r-2>:ft 

[0 148] 017*#MUr. y-FI/O^RI 
O, /R I OCCtt^=i^>fX@SS5 2 83&^S^3nrte 
0 . KWIftffj^rJff ^c*:>n-S«(rK:H y - F i /o 

m^:/y^-t'-e;'3n^o CCD>f rJ^>fXiaK5 2 8 

ajsmfiv D D 3 ?&>e>«iftsismfiiofiy&*swr 

C^So */c. - F I /03SR 10. /R I OCCKffiS 

n/cx-^^ji. y- Fr>:7'i 1 5 4k:-^;i6n. y- 

FT>:7-1 1 5 4«Sa3ti/cf^-t$?^«iHLr'7 2^^ 
1172 cJC^^^o ^^^^1 1 7 2 c6i. ^ffiSn:^ 
f"-- ^S? R D A T * Aa:^*(iaiSI5*:/^ O T P ^? v ^'SPCCj* 

urffii^b-rSo y- Fr>:7*i 1 5 4*jci:af^^^i 1 

7 2c«. >'^•'7-^^^;>y ^'U F^C^Jl^r^ 

[O149]018ii. 0 1 7tc^L//cy- FT>:>'1 
1 5 4*5<fcOV3^-<X|pII»5 2 8cr)«^«r7j^l/^:lElSS 
0-0^^0 

[0 1 5 0 ] 01 8^#Mb-C. ^^3^^X05852 8 

y- F i/Or^R I o. /R I o^^n^n^iss 
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{iVDD3{C*£^-rS/cd?)(DP^-t>*il/MOS 

[0151] y-Kr>:/l 1 54«. Sfl&>/-K<Jba 
:^>'- KNOUT 1 ^(omttcm^^ti^- hccy-K i 

miicmm9ti^(oy-h(^v-¥ lyomRioifi^m 

^ti^N^-f ^;UMOS h^>-:^X:$?5 3 6 10 
fiiVDD36^#^6n^^- Ki-/- FNOUT2 <i:<DK 

ccgiiKsny- K^iy'- KNOUT 1 dcmmsti^p^ 

4^;t/MOS K^>>^X^5 3 2 maSUffiV D D 
^^htl^y- Ki-/- KNOUT 1 iCDffl^cS^i^^n 
K*5-/-KNOUT2CcSjK*n'5P^t'*^l/MO 

[0 152] CCOJ:^{cy- KT>:>'<h -<:3^-rX|H8S 

So 

[ 0 1 5 3 ] 0 1 9 ^yuv ty^mmjF.(ommm 
[0 1 54] 01 g*#Mur. -^jvy vy i^v^zz,^ 

- K3&5^- Kf^:3^;$^^^r)^^n'5<^:/^•^/ ^'T 6 2 6 
jSOrr KUX$fJ®lHl[B6 1 4. SR^-f-e6 16. s 

RS9ffli|elfS6 1 Si)m{1^^mihr^o M^T Ku;j^(i-^ so 
Ad dti^'c^^TB 0 6tcA^?sn. j^-jyreoe<o 
W:tr<?:TKuxMi3P[iIffi6 l 4 3C^^m:t7-r'5 
r Ku:^Re f -Add^t-^Jl^^zfiyi^-Ve OSdCKti 
§nSo v;i/^:/u^t^6 0 8tt-feiU:7';:7U5rt/^fl 
■^S Rj&ifittffc^n-B <h t; :7 u T K U':^m#^Ul 
:^7'r'So ^-'L'^i/u^if 6 0 8<Dm:^;«r Ku>^i:b$5|ol 
gS6 0 4fc<i:C|f{ffl8i}g7i^IiIgS&:/y'rn-:y6 1 0CC# 
;^e>nSo TKUXi:bg?[5|JS6 0 4«b^-X6 0 2fC 

J:-ors:S3n/cig^T K uxfi-^iA;^5n)tr K u 

:^«-^i*J:k®l/rr KU>l;5»«-S:UifeiS^CCWgJfefg 40 
7nlilgg&>^*i;7"r3-:$r6 1 Otc^^Jg^^ffAjr^o 
fg7j^S8S&:7*y 7^r3-:$^6 1 0«>'>* y :7 7' 6 1 2^7"n 
-KMS*ffl:^L. >'^'!:^:7r 6 1 2«y^yru-<k:*f 

[0155] —ys. n v> Km-^cDe^KCCOC^TSi 

BJ-rSi. jl»?@Sg6 2 0«. m^vm^k^^^vyr 
6 2 2 4/^0^3 v> Kfs^CMD**- K-f^^-^^J: 
OSt:fS. ^/cffe:^(5:)A;^(C«SR$fJfflI[ilgg6 l 8*>6 
•fe;U>'y:7U^^^B#(Dn'7>Kft^^St:r-5c 

iSlRiaSe 2 0«. 42;l/:7 »;7U2;i^^M^SR{c 50 
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iSDTliTnT&iOn v> Km-^€:>'^*--^ :7 T 6 2Akcmti 
^>>:7t6 2 4«-e<D=J'^> Kfi^*r u-r«:*fu 

[0 1 5 6 ] 0 1 9iC7nU/c1tfiS^K:teC^T. iSiillif^ 

'^}Vy^}yVviyz^mcU. ill^S&ffB$cDck^3&:iSilJ^ 

HI 9tc*5C>r». r KU>^SaSPlHl886 1 4. SRi>-r 
V6 1 6. SR©^I1IS6 1 8«L#t>ffiSff<DlSl>K 

^Q2^^XJfTYU:MmMnS0Ah. 3. 3 V<Dm 

[0 15 7] 3^*5. 6 0 8. 6 2 0*jJ: 

af^N*!:^:7T6 2 6. Q2S{t^-hWiiW:ifim^>V^> 
i^>^3?r^;SStirc>S*«. i. 5 voD«aa«IETlftf^ 

[0 15 8] m20\t. ii^{^^CDTKU;^i-feiU:7 

[0 i59]S2o^#MLx. mmmcxti^ti^r 
Ku:^m^Ad di$^zj^^)yy vy\yvU^^- Ktcfc 
c^-cAs^^ns y :7 u s^^T K u;^fi#R e f - a d 
dkmi 9tC:teWSv;l/^:/Ui>-y-6 0 86CA^ySn 
So '7)l^':fly^'^e0 8{t. TKU;K^#Add*J<i: 
Cf»;r7U^:;i^^r KUxm^Re f -Ad dcDSt:->r K 
^vjU^r/U^ji^-rs-^^U^r/U^lfe 0 8 a'-e 0 8 

:xM^S RJCJCDT K UXfi-^^aliRLr f"n-- Ka55 
bOt^mttr^. 'r3-KSI55 5 0«. y-¥Nltm 

"7>S^X^5 5 2--5 5 6J|:^t^o N^i-^;UMOS K 
^>i^;:^dr5 5 2-'5 5 6©-2r-KCcji. v;l/5=->^Ui^ 

/t. ^-KNUi. :7'y^i.--5;^ft-^/pc(cieDrp 
DD3(c^^3nSo y-h'NKommi:. ^> 

^-^-a? 5 5 8CCj:-:>rJSffiStia*«-^OUTi LTUl 

;f:;^nSo m-^0UT«. h^N i tmmm&VDD 

3 ens - Vt(Drs(fcmmsm p^^ *;um 

OS h^>i^:^^5 6 4<Dy- K(C^^6nSp 
[0160] -Y>>'^'-^5 5 8 5i:. V D D 3 3^5 

^;i6ns-/- Kig^flfi-/- KicoHccity^j^s^sn 

SP^i'^^l'MOS K^>i^>^df 5 6 0. N^-f^^UM 
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OS h5>s;^X^MOS h^>5^xa?5 6 2«:^^rCi 

:^;i/MOS h^>i^;^i>5 6 2oy- h««h«>ocy- K 
NlfccS^Sn. N^i'*;l/MOS h^>i^;^^56 0 

CO 1 6 1 ] 112 T KUX^:VjU^:/u^X-r^ 
»2CD««c*^0irclHlKH-C*So 02 1 *#j(Sor. 
m2<D«^W'C^^I51gS6 0 9«. miO^^CTOIilffi 
5 4 90Dlt^{C*5Cirv;U^:7*u^1f 6 0 SfeJrjyff^zi lo 
- KgP5 5 OiCf^^TT^'n- KSR5 6 Bi$j:ZJ^5 7 0* 

^Vfy- FN 1 igJffi-/- Kic^r^cciS^JtcSM^n-S 
N9'^:^JVMOS h^>^xa?5 7 2-5 7 6*^t?o 
CO 1 6 2] T^=i-KgP5 7 0». VyUvlya.m(fCm 
l>fbtl^ y^U^yt/jLT KUXRe f - Ad d^^n^ 
tiy-h(>C^^^y- FN 1 F<b<DP^CC|gM3 

n-SiSjijccg^M^n/cN^-f ;^;PMos h^>s;^x^5 20 

7 8 --5 8 2*^t^o iim«6fP«F«:*5Cir». WUv 
5>^r FUXRe f -Add^SfcTty h7&i"r-<r L l--^ 

J\^^m^^ti. —-Jo. •te;b:7y:7u.:r^^'t-F(c*5i^ 
r«ii^r Fu:^^#Add«sify h*5Lu^-rt/{c@ 

SSn-So C<DJ:^3^^^^*sl^T. f"n-Fgi55 7 0 
CC^^n-SN^t-^^l/MOS F^>s;^x^«:u#c^«im 
ffV t h:i&ilS(r*N^i'*Jl'MOS h ^{CT-S C 

C0 16 3]%*5. f"n-FSK5 6 83!pe>'^n-FSB5 30 

7 0 -^Oi6ff^^CD/cJ?)k:f"n - FSBS 6 8 *^fi&mt^ 

mAc^:hfc^(Dmm\t. i^^rutr Fu;^m^AddcD 

;l':7 V :7 u 2^ t^^BStCi^^^TLa^JCJ^^T F u;^* F ^ 
>$^:;^iSf 5 7 2-5 7 6(3[)^^©l-:?tc^;^.-SC<trfc 
leir^So EISCC. a^«ft^CC7^n-Fg|55 7 0* 
i6{^^-lf:rj:i.>J:^(Ct-'S^^^> h^>t>Xi$?5 7 8-5 

8 2 cDti-rn>!i> 1 ■^cca^i6f^B$(Ci£:>-rL@?e(c;cc^r 

C 0 1 6 4 ] ^^CC. 0 1 9 ^m\yfcj;:^tj:mmommM 40 
{ft3&^?¥SET -Sit^^ V > Fft^* ^ ^ y T u >r 

C 0 1 6 5 ] S2 2 U-^;l/^g|lElK<D^fiS*7nU/c 

HK^r^-So ia2 2*#Mor. cou-<;b^i^8S 
>'-FN3<hSiay-FiOPa«:^Sny-FCC 
:3^> Ffi-^CMD*§t:f>SN5^-r'4^>'HVIOS F^>5^ 
X:$?63 8<!:. F N 2 iN ^ -t^^JUMO S h 

X ^ 6 3 8 oy- h icDraccs^sny- f ccsjas^t 

VDD:f&^^;^?>nSN^ + *;UMOS F'7>i>;^af6 3 50 
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toraccSiKsny- vf)^^^ FN3K:SiKsnsp^ 

-t'^;l/MOS h^>^;:^^6 3 2 <b. ^agmaVDD?&5 

e> n - F ^ - F N 3 <b ©pa s ny- h 

*5>'-FN2{C^Sn-SP^i'*;bMOS F^>i^;^ 
i5?6 3 4i*^tfo >^-FN3*i6«ta::tlM-^OUT*i 

CO 166] c<DJ:53Q:«^^-rntf. 3"7>Ffi^C 
MD(Dm;titgifitiSiaSfii*>6«iS«fitV D DC[>ra<DS 

CO 167] 02 3 02 15C*jt:f*iltf?IsllS6 2 0 

lHlK6 2 0«. -/-FN6<h®ii6>^-F<5:<DraCCjgj^$ 
hkin-^^ Ffi^CMD^SCt^N^i^^Jl/MO 
S F^>5^X:$r64 8<t. FN4 <bN^ -t-^^vrl/MO 
S F^>t;^>^t>6 4 8CDy-hiCDra«:gj6l$tiy-F 
(c-fe^l/^' y :7 U !y ^^M-^OSKM-^/S R;&i^^6n 
-SN^-i^^Jl/MOS F'5'>$^>^dr64 6i. y-FN4 
tmMM^V D D 3 ^^n^ F iOKCC®^^ 

ny-F*5>^- FN6K:g^M$n^>P^i-^^UMOS F 
^>t;>>^^6 4 2i. mmm^Vl^Ti3ifi^^9Lhti^y 
-Yty- FN 6 iCDP^JcS^^ny- Vt^y- FN4 
CCg^m^n-SF^'t'^^l'MOS F^>i^:^^6 4 4i«: 

$tp. >'-FN63(^6»ai:t!m-^ouT3&im:*j5ti. y 

- FN4:^>^e>«ai;^fl-^/OUT*^a:^$neo 
CO 16 8] 3liRlEl5S62 0«. Sift-/- Ft 

-^^ FN6i©PaCcSiK$ny- F{CU:7Uy*>^^cr) 
=i^>Ffl^Re f -CMD*^t:f^N^i'^;l'MOS 
h^^S^'X^e 5 2<!:. -/-FN4<bN^'f 4^;UMOS 
F^>t^X^6 5 20Oy- FiCDratcS^^ny-FW: 
-fe;U:7 y :7 u .yS/^ft-^SR*^C:f-5N^i-:^;UMOS 
h'5>i;^;5^376 5 0«:^t?o N^t^^^^bMOS F^>i^ 
:^^6 5 0*J<fcCX6 5 2». '^}VV^)y\yvU:x^--Y 

/cCl^N^ + ^^l/MOS F^>2^::^^*fiMr4o COJ: 
^3fe^^tc-rsc<5:Ccj:-:>rH2;l^:7 y u ->^^tc*5 

CO 1 6 9 ] ffi^tD^as^&cDlilffiPBlCc^jCiTM 

CO17O]024«. 1. 5V7&^63. SVCCU-^^U 
^*?f 5^ 1<D U-<il/a!««eIIS6 6 0 commirmv 

CO 1 7 1 ] 02 4*#MOr. U-<;P^^|iIK6 6 0 

hifi^m^s i g^^-FNi occe^-r-s F'7>x^ 

-yi^3>y-F6 6 2i. F^#Mo d eCC<fc-:»-C 

rs^fbs ti y :7 ^ AB#om#R e f ^^v^x^r 
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ecg^Sn-5-f>^^*-3^6 7 0<!:. 3. 3V(DmmM{<L 
iOi^^ 6 n ^ - K i Sift > - F tcomcSJ^KfCmi^ $ 

MOS h'7>5^;^^6 7 ei. 3. 3V<3[)magS{4*5# 

P^l-^^^l/MOS 6 7 4. N^-^':^;^MO 

Sh^>s;?;^»6 7 8<fc^Sr^tfo N^i-*;l/MO S h 5 
>e^;^^6 7 6(Dy- ht*.^- FN 1 OCC}gi^$n€>o 
N^i'^^^l/MOS h^>s;^;^^6 7 8<oy-h«-f>>'>* 10 
-:$?6 7O0!)ffi:*J*$t:f-5« P^i-*Jl/MOS h^>l? 

6 7 4CD'5'^-h«P5^i'^;l'MOS h^>i;^X^6 7 2 
<!:N^i'4^;l'MOS h^>-:>X:$?67 6CDg^^^-F«: 

S^^nrc^^o p^i-^it/Mos h^>-:^x^6 7 4 

iN^i-^^Jl/MOS h'7>s;^xa?6 7 8<Dg?SS>^-K*^ 
f^mtim^S out ;?)iffi;b^n'2>o 

[0172] u-^;i/^JfeIil8S6 6 OtC^Sl^Tti. h^> 20 
t?:^d?6 7 2^-6 7 8»U#C>ffi^©»t^MOS 

[0 17 3]S2 5^i. U-<;I/^^^tf^j:^||2(DlHlK 
-So 30 

[0 1 7 4] H2 5^#MLr. u-^^u^j^isiKea 0 

Ji. m^S i fir*St:trSteT'S-f W^'-:$?6 8 ei. 
^- Ffi-^M ode rSK-r ^ >^^*- 6 9 2 
^-Ffi#ModeK:i£;Drffi14iLLft-^Re 

^lif ^m,m(>cmm^tifc^ a -J ^ 6 9 4. 

tH*«>^- FN 1 3tCg|^3n-5o 
[0175] U-^;U^g|@iS6 8 0«. $ -t- F 
^^Mo d e^O^LU-^^KDi^CC^ilUTm-^S i g^* 40 

FN 1 2k:fE^^^» h'^>;^S S^a>y- F6 8 
2<!:. -t- F<i^Mo d e*iLU^Jl/<D<b*ec»aiL/r 

'Y>^^'-^6 8 e<omti^y- FN 1 s^ce^s F^ 

>;^^-^t/3>'5^'-F688<fc ^^ts^, 
[0 1 7 6 ] U-^;b^^[plSS6 8 0«. 5 6tC. -/-F 
Nl 4<bSift>-Fi<DraCcS^5ny- F3&S-/-FN 

1 2(icmWi^ri^n^^^)vuos F^>t?x^7 o 2 

<!:. >-FNl 5i«fik>^-Fi<Dra«Cjgi^$tiy-F 
;&5^-FN 1 SftcSl^Sn-SN^i' ^^^bMOS F^>e;^ 
X^704<b. 3. 3Wi)^H-9Lhtli>WSiy-Yty- 50 
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FN 1 4<t<DracCg^M$ny- F35i5>'- FN 1 5k:g^^ 
Sn'5>P^1':^^^MOS F^>$^;^tS?6 9 8i. 3. 3 

tCg^Sny- F:*5y-FN1 44C«^SnSP^f 
->l/MOS F^>t?>^3?7 0 0<t«r^tfo 
[0177] U-^Jl^^^HSSe 8 0(D:K^CC*5C^rti. 

u-^^-^i'^^HKe 6 0 tctb-^r f ^>i^x^Sc*5^^< & 

0*^-^S^5:i>Uii<3^j:-S*^. F'7>X$ ^^->a>-y- 
F682. 6 8 8<3!)y-Fm{4&3:3. SVCMiSJ^n^ 
/ces6. 1. bV(DimWCm^^^^^iSL^ii^ti:< I, 5 

[0178]S26«. U-^Jb^^^-r-SHKCT^^S© 

C?ilr&^u-^;i/^^lHlK7 1 oco^JiS^^L/cigKiat? 

[0 1 7 9] 026^#fiSUr. U-<;U^^!eIK7 1 0 
m-^S i €^^St:frS^i•r-5>r>/^•-t>7 2 2<!:. 
FN2 3 iSfl6>^- FiCDHJcSiKSny- FCC* 

- Fft-^M ode ^ N ^ ^^^il'MO S F ^ >^;^ 
:$f7 20i. >'-FN2 0iy-FN2 3<bCOra«:Mj^ 
Sn^-FCCft^S i gi&Sl^^N^-i'^JUMOS F^ 
>i^>^^716<fc. FN2 1 <»:^-FN2 3 <h<DS 
tcgj^Sny- F^C>r>>'^•-^ 7 2 2C>ffl:^;^St:f'2»N 
^■?-*JUMOS F'5>$^xa?7 1 8<b; y-FN2 0<b 

3. 3 v;&5^;^en-sm^K^- F<^:CDraK:g^^$ny- 
F3€>^>^-' FN2 lKW^^ti^F^^:^)\^UOS 

s^x^7i2i. 3. svim^hti^mmy-i'ty 
-FN 2 1 tcortSf^mm^tiy- bib^y- fn2 occsi 

m^ti^P^^^)\^MOS F^>i^xa?7 1 4i*^ 

[0180] U-<)i^^^Mm7 1 0 5 etc. F 
ItWo d e^St^f-CJSteT-S-f >>''«-i$?7 2 8<!:. * 

- Fd^M ode (ci6Dr^{bL/rm-^R e f 
rSfe"r5i>P->'^ F^>>'^-:$?7 3 0<b. >/-F,N2 
l<b^-FN24i Fm-^*5 J: 7 2 

8©tH:^j(cj£i;ri|S^-r'5 F^>x$ !y^'a>y-F7 

2 4<!:^#t^„ 

[0181] U-<;1/^»IP18S7 1 0». ^>^N'-:5?72 
2«i^(D«^S^«r-^r L/* tifii«ffi<DiSC> F 

6 8 oicDMc^ts. 1. bvcom^sv^^f^ti^m^s 

ft-^R e f i zTly^ XT -S^^tcaQ: r ^ 
[0182] \y-<JimkM^7 1 0«. U-Oi^^tkM^ 

6 8 occib^r F^>2^;^^»€:il>3&< ur^^-r^c 
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[0183] 'Ai^. :=i'72.mvm(omm^m'ri>msL^ 

[O184]027«, 3^Aa!Rj^@^lpI8S7 3 0© 

IRiiaHSlpl8S7 3 0«. F-<^-:/;l/fiWE*j<fc 
C;^r KU;^fi^Ya d d*Stt4 nan 00887 3 2 

Se 1 f >5r§C:trSe•r^'^>^^'-l>7 3 6<h. NAN 10 
00587 3 2*JJ:OV>>^^•-^7 3 6<DtB:^;*St:t'SN 
ANDlpIBS7 3 4<b, NA N 00887 3 40Hi:^;*St:t 

i^$tlrli'S-Y>>'^*-:$^7 3 8 <h, NAN0@SS7 3 4 

WR(cS^$nrC>-S ^ 7 4 0 <b^^t?. 

[0185] :35'ASm@«0SS7 3 0». •r-<r. 

f 3&5HU^^bi3^^;fe26. NANO@8S7 3 4Cr>a:t;« 20 

[O18 6]028«. :3^AilS?^^H^T^Il2<3[> 
* S n ^ AS3K^@^@88 7 4 0 cD^^^tJ^T 

[0 187] 02 8*#ML/r. 33^AjMJRi^^8§ 
7 4 0«, h>f:^-:/;UfiWE:feJ:0*r KUxm 
-^Yad d«:St:l'4NAND0887 4 2i. NAND0 
SS7 4 2<Dm;^^l. bVo:>WMt^h2,^V^fc\% 
3. 3V©tiipi«:^tfe-r'5U-<>»l/^:7^7 4 4i. ff-^ 30 
Se 1 f €rSt:frjS^-r^-/>>'^-i$r7 46i. -f^/-? 
-:5?7 4 6*5<fcafm-^Se 1 f CCfSDr^ilL/ U-^JUt^ 
:7^7 4 4©Hi:*?*>^-KN3 o^cea-r-S h^>;:^5 
5r$^3>y--h74 8i. ^>^^-^7 4e(Dm:h^y 

^7 5 2i. >^-KN3 0K:A:t;3&^e!^sn-e<D(li:^*t 

/^*-^754<!:. KN 3 0 CCA:*;^^^^^ 2*1^:^7 *5 
3^ AiltRiSC S LWRtCg^SnS >f >^'f-:$? 7 5 6 40 

[0 1 8 8] n'7A@i;?^@S08874O«. n^Ajl 

JRM;&^2. 5Vfcu<«3. 3 vrs&fp-r-sii^tcmc^ 

^>SP:x^7 5 2(cJ:ortf35:*:>n-5. -fe;!/ y :7 u 
S^^^-KB^^^. m-^S e 1 f «Hb^;l/K:r£tt{b$ 
l£DrP^i^^;bMOS h'7>i^X^7 5 2;05^3i 
L*/ch^>;^5 -yix3>y- h 74 Stt^^atatlOSi 50 



«FPa2 0 0 1-338489 
36 

•C^-/ hfl3=i^AatRttC SLWL, CSLWRtiife 

ly^)Utyy ill 44i)^y-h'N3 0t t:^^3 
>^-h7 48fCck-^r^gf$n^/c*. n^AjfflWiS 

[0189]S29«, n^AjSJRtt^@^-r«>:^a&(D 
»3<D«SE0!lr**=i^AaiRlS@SSB87 5 7(D«SE 

[0 1 90] H29^#MUr. :3^ASJRiSH^8S 
7 5 7W. b-^*->^;l/ft-^WE*5i:afTKU>^« 
-^Yadd^SC:f-5>NAND0SS7 5 8<b. NAND0 
887 5 8<Otiitf^S^^xm.^^^^>^^-^ 7 6 Oi. 

-/>/^*--:>7e 0<Da:*;*St:rrs«rs-/>/^*-:$r7 

6 2 i. '/>^^'-:$?7 6 0(DtB;^7^^C:frJKe'r^-^> 
^^*-:S?7 6 8<b. -fe^U:? V :7 U i^^xKjCCH U-^;l/£3tC 

^(S^se 1 f *s^:frJs^g'r^-^>/^•'-ar7 7 0i. 

-<>/^*-a^7 7 0*jJ:a^m-^S e 1 f tCjSDr^ilOT 
-<>/^*-:$^ 7 6 2(Omf)^y^ hffin ^ AjlJRiiaC S L 
WLJCg^-r-S h^>>^5 ^.->3>y-h7 64i. 
>>^^'-^ 7 7 0 (DWi:h^^UmnS e 1 f (ClSOr^il 
Lr 7 6 8 <Dmt)^ ^ h ffl^i ^ A^mc 

SLWR(ce^-r€> -y->3>y- h7 7 2 

-KCC:feC^r^^ Fffln^AiltR^CSLWL. CSL 

OS h^>i;^X^7 6 6. 77 8i^$tfo 
[0 19 1] n^AiliRjS@^0gS7 5 7«. 02 8^ 
^L/cri ^A3Sif?i^H^0SS7 4 OO^^iib^T. :3 
^ASI«^^|gtt-r-S F7^-^^'0B8'r;^:b%-/>>'^*-3f 

7 5 4. 756 (Om>^tj:nm^^'irUt>ib 'J-d^W^^ 

*&>r>>'^'-a^7 6 2. 7 6 8(DS^g^«3^:7tes(cr* 

Cij&s-C^. h^>X 5 -^i^3>>5^- F7 6 4*jJ:C;^7 
7 2^CJ:-:>r-^>>'^•-:$?7 6 2. 7 6 80^;^^ A 
S!R*ICSLWL. CSLWR^^jasn-So hfctfi^ 

[0192] fei±© J: -5 y - tJ^^^giMf ^/t«)<D 

^ 0 R A MgpcDS20SScoii?S^ ^ :7 tmcc ^ ^ C i tJ^s 
r*;&>omaS;&5:i->t^m*S088Cc^olir y 

[0 193] {mmmm3^m3o\t,. mm<oj&^3 

©*^i$^S8 0 0 CD«^*^r :/o ^0r*)^o 
[0 194] ig3 0*#figOr. ^f*«|g8 0 0«. 

^SI58 0 2<!:. Ui? v t^^B 0 2t(^h^^ly Vm^'PT 
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3:cODRAMgP8 0 4i?:^tfp DRAMgP8 0 4». 
tiZyv ^Sif)^(bm^N P D S R ^^trfX^< V-^^l^^ 

- Km-^p D s R^mti^^t 1 1 ^sa y y h$fjai 

-5^220^8 1 2<!:. mmm&S 1 2 7(?>6rtgB:3V> K 

5^20888 1 4<!:. mUMS&S 1 4CcJ*Lr-fe;l':7 y 
:7 u KB$tC iJ7 n ^m^C L K S ^tB;b*r 

Hr;l/>'y:7U'-y^:x$iJfflIlpIK8 0 8<fc. ^gP;&^6^^6 10 
n^3. 3VCDm^aVDDH4c5<tO'l. SVCD^ai 
mfiVDD*SC:frJS2lElSS'^^^yru^{Cl. 5V 
©^J^mf4VDD3*jJ:CX2. 0VO®Sm&VDD2 
^W;^?"r^DRAM^?®|pIjl§8 1 0<t. j^2{Hlffi8 1 4 

ru-r8 6 oi^^t^o 

[0 1 9 5] ^aiHlKS 1 2«. n*;'*y^g|53&>6:av> 
Ffi-^CMD*1. 5V<Djg«iT?$CtS3V>Ff=^=i- 
:$^822<b. n^5^>7gp8 0 2;«p6n'^7TFU;^(t-^R 
AD[14:0]^1. bV<omMrC^Vf^rYi^y^^^ 20 
'y:7T824i. a*yy ^g|58 0 2;&56=i^AT FU:?^ 
(i-^C A D [ 7 : 0 ] ^ 1 . 5 WCOmmv^Vf^hT F U 

:/yf='n-FrSn^A>^U7'=i-:y8 2 8<b. n*^?; 

^gP8 0 2 7:>:^?>ffi:^^ti'Si. 5V(Dm^^(o^uvi^m 

■^C L K^SWr D R AMgiS8 0 4a>IiIKtCflt|&T^ ^ 
a :7 T 8 3 4 i o 

[0 1 9 6 ] j^jaielKS 1 2{i. y^yru-Y 
8 6 0i>^^r'-^^mmUl^fc^tj^^VT\^^8 6 0(c 
*fUr^-i$r^SiAtf/cJ?>C[>:/yr>://^>f F F^-Y 30 
>'^*8 5 8^. ::/yr>r^'/'^'r F F^'^'>^^'8 5 8 <hf:- 
a?^SSL/:3^Af^n-y8 2 8(Dai:^ccjr>oriUi?6«j 

3 0<b^^t?o 7^-^Affi:^;>'^'^:7T8 3 2«. ne;^-^ 

^8158 0 2<!:<DPa"Cl. 5 VCDjUtirT^- 3? A;tjm'^D 

[0 1 9 7 ] ^20^8 1 4«. nv>Ff^r2--y8 2 
2:;&ie>-feJl/:7 y :7>y5yAr3v> FREF S^St:f, iJ' 

:7y 7U-^^'^M-^PDSR^^t:f, t^rtiJ^^^fClEDr 40 
m^REFSD^rS14^bt--SillRlPlSS8 3 3<b. ff-^R 
EFSDfcJ:afnv> F7'n-^8 2 2*:>e>ai:t^5n'5> 
y:7 Uyix^nv> FRE F A:fo<J:C/n'?T^'r"-/ :/r3 
v> FACT^St:^Ta'^7lSrSfit{kft^NACT^tB;^ 
*rSACT^IslSS8 3 8<b, ®-^N AC y -fe -.r h 

m^NRSTRtci£i;ryi2^ FSn/d^tc^o^^^fi 
-^CLKRCciii^ur§&:fr^ ^■rs:7 y ^;:/:7p 2^ 

- F«l*j cfc cx-fe r > ^^mmts s ^ s > ^fi# 
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[0 1 98] ja21lHllS8 1 4«. y7U-^$>^ 
n-7> F R E F A*5<l:iy^m-^R E F S D <!: CI -^ISJSttfb 

fi-^NACT^j£;Dr y:7U-y t^:xr Fux^tH;t;-rs 

T FU:^:^':?>^8 3 y 7 U :y i/AM-^R E F A 

-?>fi^REFSD«:isi;t:. ^)v\yvU^^iiC\tTYi' 
:^tfO>^8 3 b(omf)^r F \y:^m^t i^x^mcB. 

^0. ii;^S6^^^{C«TFU;^/^'•:r7T8 2 40W:t?^. 
P^SP^GS-rSillRlElffiS 3 6 i . TlSS^T F 
ia3e^nri^Sn»i;3gt^-X8 4 8i. TtSS^r F 
U;^<i:i§iR@J§8 3 6 ^^6^;^ ^n-ST FU-Xi^htg^ 
L/T7L:SS^O«S^tf s^j: ^%S*iJSiaB8 4 6 Tl 
S*9SlEliS8 4 6<Dm:*j*:>'y Ft* «»a«>:/y 

:3-:S^850i. y -fe 5. hd-^N R S TRCC <fc oT y -fe 

fi#C LKRK:|SJSI!Lrffiii;5fl3»> 7=3-^8 5 4k:^ 
^S:7y vv'ynvy'Q 5 2<i:^^t?o 
[0 1 9 9] J^iaipIiB8 1 4«. ^-tyru-T 
8 6 0<J[)y*y-feJ!/%SIR-r'S/c«?>K:D«?lg©7='3- F 
*!^il^?f3^cC^n'i;7'n--y8 5 4<J:. n-^Ar^'y^n- 
^8 2 8<Dai:*?^St:rr^J^o[)iiJ^«6f^*?f2^j:^3'7A 

r7^yH;>ze^ K^^t*. m^PDSR{cj:or y-F 

m^J^ZJ^'y >f FffliltRiHC S L R/Wttmfi[3&i@5£$n 
[020 0] y U t^^xSlJWlolgSB 0 8 li. m^R E 

8<i:. Flil»8 1 8©a:t?ccjscrrsefb 

Sfti^n^^^?^a:tr'r€»-fe;b:7ar^-78 1 6<fc. -b;i/:7 

•i;>=l>>^^*-^8 2 0<b*^t^o ^'^>=I>^^*-^ 8 2 

0(Dm:*iJ*e7n V ^fi#c LK s i Lra•:>^?itt^b>'^• 

[020 1] ;^CC. ^^f2^^g8 0 0CC#;t6n-5«® 

3. 3v<Dmagmfi[r*-5>c */c. mmM^kVBmt9\' 
m^tmrnmiiLy d d H^^v^mmmULV d d ^si:f rrt 

K*5J:0'ia2lDlSS8 1 4«. DRAMm^miSS 1 OtJ^s 

mt}T^ 1 . 5 vo[)m?sm{4v D D s.^m'fmmmtiit 

LX^lrf^o 

[0 20 2] ^22lHlSS8 1 2«. mmmiiLV DB^^<0 

mvfmmm&tux^irf^o 03 i«> msof^^^vf^ 
DRAM^agipi!S8 1 o<omm^7jk'rmKmTs>i>o 

[0 20 3 ] 03 1 ^#MUr. DRAM^MeIS88 1 

o». ^^y-^oy-^Jiy ^yi^viy^m^^s^ 3V 
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-useet. 3. 3 v<Dmi®m{iVDDH^§c:rr 

ti^l. 5 VO^ag^{4VDD^m;tJ>^-KNVO«:e 
K(C*j(,>rS»iaLSEEI^T|pIK8 6 S(Dmt} 

[0204] *^c. N^-r^iPMOS h.^>S?y^dr8 7 

assn^/cdi). N^i':^;^MOs h^>5;^::^^8 7o 

F{cfcC^r^iH«fiiVD D 3 tt*5i:-e 1 . 

[0 20 5] $/c. /^•«7-:$^«!>>*-K:l^:pS3^^g^CC 20 
{i. nSPm^^^fiVDDJ&^^^^n^-^- K<b^l;^y- 
7 4ifim^htl^. CC0X>r->^^8 7 4«. ^ftilS 

[0206] 032«. mSOtfC^lrf^^Viy^yv^ 
[0 2 0 7 ] 03 2^#MLr. ^Xiv^y^)^v Vm 

^^^^J^vVrm^QOOt. fi-^NRESET*5<fcaf 
-r^ :7 T 0889 0 0 <3Da;tl*St:tr^#N R S T R*m 
;^7-rSOR@K9 0 2 i^^t^o 
[0 20 8] iS^P^d^/y-fer^ h*fl®liIfiS8 0 6». 5 
6*c. ias^^i^S|5J:Ofl-^NPDSR*$t:fr-e<3Dfi:T 

-'l':^^IilK8 8 2 y-bt:/ m^NRESETtCj: 

Ii|cDA*3&i^^ r> /c <!: ^ «:ffi;t7^^^t$ > 8 8 
;^'>>^8 8 6(DtH:**J<l:C;f>'^-^7T9 0 0<Dm 

:?3*St:rrfi#NR s TS^ffi:t;'r'50R@K9 0 4 
<b. ;^»^>:$f8 8 6cDHi;^;K:J^;DrLr:^7'rY:/oo>^v^ 

;^*^$i±S>'^Vl/::<^[D|5S8 8 8 <h. ^^nVI/X^IsI 

SS8 8 8<Da:*r«:j:or-fe :r hSnu-fe^^ KM#NRS 
is. 

[0 20 9] ^P'yiS^/y-b:? h*9fflI|Hll»8 0 6«. $ 

^'^^|p|lS8 9 0CD/Qa:^jfi-^r*^M^LA 50 
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;^m-^^^*-r-s>'^v^xj%*IiIK8 8 3 

mms8 2<Dmti(fcmox'\zv F$nA;ux^[iiss8 

8 3 CDm;t7 tCIt* or y-fe^; hStl-^)^ >5^@SS8 84i 
*^tfo ^5r5^H8S8 8 4<DQtH:t^?&^6«>'^••7-ir•!7> 
•fe;u:7 y :7 u 5^ s^^d^P D S R>&^ai;^;$n^o 
[0 2 1 0] ^J^p-^^/y^j.;, h$iJajlHliS8 0 6«. $ 

?>(c. pj^^r^gpT&r^e^^en-s 1. svcDMi^rW-r 

6 (c<l: o n^^n-S ^ a ^lt#C L K S rfi 

-^R E F s D«:<t-:»r i^-rn*^*a»?i/r ^uy t^mn 

CLKR<b0rai:*?'r^'feUi^ar8 9 e^^tfo 
[0211] 03 3«. ia30CC7nO/c^ait^g<DD 

[0 2 1 2] 03 0. 03 3^#Mi^r. ^g»Jt i«:fc 
C>r^«:iia8 0 OicmS^ijJASn-SiDRAMSR 
^«ni;^::.t5'g|58 0 2;&^e> y-fe^ hS^NRESET*^ 
6ti9l g^iK^ y :7 U 3 ^> F R E F A3^@ 

2 r - 2r > ^> x:)&5^Tr tii«<D8& 

[0213] 3^fct.^r/N''7-^'t?>^- FCC^ 

?f"r'5>frcctmMt stcfcir^r^r-F y:7u-y^':xn^ 

> F:&5Pi^!^^gP?&^e>DRAMgp^^;^6tl^^^y^ 

pacr)y:7Uye^^3&5tfi^*Dn'6o s^tr^rB^siit 4{c43ii 

r U 3r j5^SP»m#N P D S R * L U^^l^CC U D R AM 
gp{c-fe;Ur/y:7U-^S^zLSbf^^Pa*&^-(i-^o ffiSF^Jt4« 
DRAMgP»/^•'7-^•^>^- FtC^C C^^. 

[0 2i4]^or. ^sut stc^jc^ras^i^^apcc^ 

:^e>n^^®M{4LVDDH*JcfcO'l . 5V<D^t!Smffi 
VCCl. 5»^r7R<zg«:$n/>-'7-3^'?>^- FCOi 
4o -^jfefc)^. -fe^b:? y:7Ur?^'*<D/c26{c#a&3n^ 

^^{4«3. 3V(DMaSfifi[DVDDHCD^'r*^o 
^SO t 6 tC4cSC*r^^'•7-^5^ F3?>^6S6f^^- FfcC 
tm-r^t^t^ktl. 5V<D««HmfiiVCCl. 5*S 

[0 2 15 ] 7(C*$C>r*5j:^2 0 0 M#<DHy 

■fe^ Hl^NRESET^LU-«i;l/«:@^0/dt. y-fe 
--^ Fm^NRESET^HU-<;l/CCLry-fe-^ F«^L 
y:7 Us;*^*3'7> FREFA^8lHlA^7UrrtS|5@K 

^^z}\^v ^)yuviy:x^ ^^J>v Fr2v>FSREX*A 
;^L^Lrm^NPD SR^L U^^l/^Jp^HU-^^UCll 
±}if^t t SRX-C7n$n^»^P^0!>mne^!:'^SP«^ 
- F y:7Uy*^:x3-^>F«rDRAMaB«:^;l. DRA 

CD y U y ^ A FR E F A:?&^mf $n/d^(cg/jN 

y- Fif-^i^;i/^t RC+ 1 ^uv {^ifim^t^t± 
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[02 16] a34». 03 3(Cte^:t-S^^••7-:y'?>^ 

[0 2 171S32. a34*#Mbr. f^Mt 4(C^ 
l>Tft-^N P D SRi)^LU-<)V(>CiLT^i^ t . ^aVI/;?^^ 
*|HI8S8 8 2:d^LT^f'^ :/(D/^*;^Xft#F S^^T 

D S R«H l^-^Jl'^^S^n-So 

10 2 1 8] 'A^mmt 7 ic^i^^x. ^^o-'$r^:ymm lo 

>FREFA3Ji58[plA:^^n^»<t. ^S^J t 8 ^*5C^r . 

:<;'?>3? 8 8 6 cDai:^;«>'^•^^;^^t■^^l^l/^ !y ^HSS 

8 9 0:S:*fe-^ hr^o r^t. -7^:^^0588 9 0<D/Q 

0, ^^•;^x^lpIK8 8 3CDUi::^^j£;Dr^^^|pIffi8 

84«y-fe-^ h^n-5« Lfcf)^':>X. m-^PDSR»L 

y-fe-^ hm^NRESETCCjr-Sy-fe!:/ y 
>^ U ix:x 3-v^> K R E F 8 15IA:^T'5 C t <fc 

[0220] ^CD^. BfS»J t 9 (C*5C>rfi-^NP D S R 
»H U-<-rt/{CS:±-S;C>i, m-^NPDSR«. 

[022 1] «±Siqa Ix/ci: ^ ic. *JS<DJ^SS3 30 

[0 222] ^Mm^^tifcmMoyj^Wit'T^xco^.x 

mmXi^'z>xUm.mtj:i^(DX\Xti:\.^t^^hti^^^X 
[0 22 3] 40 

[0224] ft3}^s2 -4 (^c%^n<o^Mwmm-x. 
m\(^^m<o^^m^mm>m^^n^(^m^x. sjmu 

[0225] m>mb^7 ^%m(D^mi^^mu. 
^iicciHtRo^zs^^so^Tsjas^cfti^r. msm 



«Fia2 0 0 1-3 384 8 9 
42 

[0226] iS3R«8 - 1 0 (cimo^mt^mm^t. m 
^mi^im<omm»m&(o^'ri>n^^m^x. mn 

[0227] m>mi 1^1 2ccgai8<7)^«^g«. 

ii^S8CciB«g©^«i*^S©^-r^Sftll^Jjn;^T. v'N- 
r^-^^iy^- FK:*5t:f^>^-YX7&5-?^^yTU>f fcab/c 

[022 8] 13-16 iCfB4EO*^i*^g«. 

n^msKmxo^^-m^^mcom'rhnw^t^cm^x. m 

[0229] m^m 1 7 k:iBig<D*Sft^g«. t»S^^ 
[S[S©ffiWcCiftl8] 

[01] *«?«<Dii»(D0«s 1 (o^mwmwi 1 <o«fiR 

[^2] 01 ic^b/cy :7U^.$x:x$llffl}gSl 3 2<Dm 

[0 3 ] mmmmmm:^m'ir^fc}b<ommmxib 

[04 ] 03 tC^O/cBiaSSfll^^Wr-SHffiCDtt 
[05] 02tc*5t:r-5r KU:^:^':^>d'3 1 20^1 
[06] 05K:^b/cr \'\y7.t3^>^3 1 2CDSftfl^ 

^ufeHj-r fc}t>(onmmmx^ 

[07] r KUX;57«^>iSr3 1 2(D^«'C*-5T F 
UX;^;»J?>^3 1 2 aCDif^^^^b/cr^a ^ ^^0^* 

[08 ] 07CC7T^U/cT FU^:^'i?>^3 1 2 aCDKl 

[09 ] ^(Dig.®2©*«(*^gCC*f Uri1'SP;&^6 

W&m^^nu ^ifiw*r S3rc«)a>Sfcg:0r*s„ 

[010] 0 9^*$n/cDRAMgi5K:*5liTrtgPlil 
5S«:magm{4^«*&-r^^^^7nLA:85fci:0-C*^o 

[011] 01 0(C^L/c^iaH8SPCKTl. PC 
K T 2 <D ^^^^(Om 1 (DM^KM-r -S/c«?>(D«i&: 

0'T?*^>o 

[012] m'imm(oi/)\^-y'w^(om2<m^mm 

[013] JS2|pI88<Dy;u-:/»t:f <Dll3 fl!)WI*SilB 
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[015] mi^^mmr^ i /oiK«:*5t:f ssaa^si 

[016] 01 5(iCi6^^^y V yy'yuvv*! l 7 2 
[017] 01 4'Ci$i?gu/cy-Fr>:/l 1 5 4<D 

[018] 01 7CC^L/cy- Fr>t>'l 1 5 4*jJ: 
Z^^zi^^XmrnS 2 8<O^^^inL/tEI[S0'C*'S, 

[019] u 7 u iy^m'&mommnmtxt^m^ 

[020] 3l^f^^cDTFU;^i-fe;l^:7 »;:7Uy2y 

^^•r@5S0r^^o 

[02 1 ] r Fu;^^v;l/^:/u^;;^-r^m2<D^^ 
«:S^L/:fclpI8S0'C*-5o 

[022] \y-<}\^^^m^<omm:mhfcW!mm^»> 

So 

[02 3] 02 lCCfett-2>ai«IillS6 2 0CD«^^§:^ 

[02 4] 1. 5V3&^e>3. 3 VtCU^^U^^tfift 
■5^1© U^^U^IeliSe 6 0 <D«^*^l/ A:IhI8S0-C 

[02 5] U-<Jl/^Jfe^tf&^^2CDlElSSW'C*'2>U 
-^Jl^^lEllS 6 8 0 CD«^*^-riElK0r * S« 
[02 6] U-<>rl/^l^:|:-rSlHlK<Z)m3<DM'r^S U 

[02 7] n^Ail3tR^@^lp|SS7 3 OCD^^^^-T 

[02 8] rJ^AillR^^@^*r^02CD«^Fll^^ 
Sn^AilJ^@Sielffi7 4 OO^^^^-rSKS-C^ 

So 

[02 9] r3^A®fRtt:&@^-rS/c26<D||3CDlf^ 

W0-c*So 

[030] ^(DJKSS3 <D*2S(*i|g8 0 0 <D«fiS«: * 
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*s^r:/o5'^0r*5o 

[03 1 ] 03Otc*jt:f4DRAMS®Iil8g8 1 0(O 

[03 2] 03O(cfet:fS^'n^^^/U-fey YfSmM 
8S8 0 6or)^^^i^-riElS80t?*So 
[033] 03O^^b /c^^ft^gCD D R A Mgpcc> 



[03 4 ] 03 3(C*5tf S^^''7-^•^?>^- F5&^6«& 

10 f^^- Ftcffl}frs^cDa6f'f^gi?§'rs/c«?)CDig^?^0'c 

*So 

[035] Se*<D*^i«ESSgg 1 000 
•r«lB5::^a^i^0r*So . 

[03 6] mimt^:^^J^L. S I ccnsP3&i n 

[03 7] 03 6(C^b/tDR AMSJMEMCDjgiaisI 

So 

[t?-^©§iig] 

20 1 ^i*^, 2 nS^^^^SB. 4 DRAMSR. 1 
00 a y^yru^:/n 5.^. 118 p^gp$rifflI^P 
--^ ^m^^^SS. 12 0 Ft^'^i-^^^. 1 2 2 

^-FPS^;^^. 124 P'JrFUX^y^. 126 

n^ATFUX^-^^, 128 >'^*>^r FUX^ 
^.130 "f-^XmiMSlt. lZ2^)v\y-jly^m 
fflJSB. 134 -'i-y^ FT FU:^:?;*:;>df. 136 
>^f'r3-^, 138 VDCHlffi. 140 Ki^^V 
f^-^^ 142 ^^K^^yv"^-^. 144 -7^1/ 
^r/UtJ'lf. 242 244 a 

30 ^'f:=^-^. 2 66 ^-F. 30 2 ^-/v. 30 6 
If-r^y ->^^^-<v. 3 0 8 ^Uv^^^Mm. 3 

10 sakifflasiass. 312 r Fux:^'i?>:$?. 3 

32. 334 ^-^^mSS. 336 33 
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